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TAPPI-NBS  COLLABORATIVE  REFERENCE  PROGRAM 


BACKGROUND  AND  PURPOSE 

In  1969,  the  National  Bureau  of  Standards  and  the  Technical  Association  of  the  Pulp  and 
Paper  Industry  established  a collaborative  reference  program  to  provide  a participating 
laboratory  with  a means  to  check  periodically  the  level  and  uniformity  of  its  testing  in 
comparison  with  that  of  other  laboratories. 

The  interchange  of  paper  and  board  products  and  of  the  raw  materials  for  these  products 
requires  agreement  among  raw  material  suppliers,  paper  and  board  producers,  converters, 
distributors,  retailers,  commercial  testing  laboratories,  user  organizations  and  the 
ultimate  consumer  as  to  the  meaning  of  test  results,  an  agreement  that  cannot  be  achieved 
without  accurate  and  precise  testing.  This  program  is  designed  to  help  assure  agreement. 

HOW  THE  PROGRAM  WORKS 

Participants  Select  the  Tests  in  which  they  wish  to  participate.  This  choice  is  made  on 
joining  the  program,  but  additional  tests  may  be  added  at  any  time.  Also  new  participants 
may  enter  the  program  at  any  time. 

Test  Samples  are  Distributed  Bimonthly;  i.e.  every  2 months. 

Provisional  Values  are  Provided  with  the  Samples  for  one  or  both  of  the  test  levels,  depend- 
ing on  method.  The  provisional  values  permit  serious  discrepancies  to  be  detected  without 
delay.  (It  is  left  to  the  discretion  of  the  laboratory  supervisor  as  to  whether  these 
values  should  be  known  to  the  operator.) 

Each  Participant  Tests  the  Samples,  following  instructions  provided  for  each  test  method. 

The  full  check  on  a single  instrument  should  normally  take  no  more  than  30  minutes.  The 
test  results  are  then  sent  to  NBS  for  analysis.  The  participant  is  also  asked  to  report 
other  information  relevant  to  an  accurate  analysis,  such  as  test  conditions  and  the  instru- 
ments used. 

Industry  Means,  Best  Values  and  Other  Statistics  are  developed  from  the  data  by  NBS.  The 
best  values  are  estimates  based  on  a careful  examination  of  all  data,  both  current  and  past, 
with  special  attention  to  results  obtained  by  the  National  Bureau  of  Standards  and  other 
recognized  reference  laboratories  in  this  and  other  countries. 

A Quick  Report  is  Prepared  for  each  participating  laboratory  reporting  data  on  time.  This 
report  shows  the  industry  mean  values,  and  the  deviations  of  the  laboratory's  results  from 
these  values  for  each  test  method. 

A Longer  Summary  Report,  Showing  the  Data  from  all  Participants,  is  also  prepared.  In 
the  summary  report,  of  which  this  report  is  an  example,  each  laboratory  is  identified  by 
a code  number  so  that  the  information  is  maintained  on  a confidential  basis.  However, 
instruments  are  identified  by  type  so  participants  can  compare  their  results  with 
those  obtained  on  similar  instruments  of  different  manufacture.  This  report  includes 
test  averages,  best  values  and  standard  deviations  for  individual  participants  and  for 
the  group  as  a whole.  A participant  should  be  able  to  readily  determine  the  level  and 
variability  of  his  results  in  comparison  with  those  of  the  other  laboratories. 

Repeatability  and  Reproducibility  Statements  such  as  Contained  in  ASTM,  TAPP I and  ISO 
Standards  are  included  at  the  end  of  the  report.  Participants  can  check  their  perfor- 
mance level  against  the  precision  statement  given  in  the  test  method  or  specification. 
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description  of  Program 

Metric  Conversion  Table 

Key  to  Tables  and  Graphs 

10”!  bursting  Strength  - Up  to  45  psi 

10- 2  durst in^  Strength  - Up  to  45  psi , Air  Clamps 

11- 1  durst in^  Strength  - Up  to  100  psi 

15- 1  Tearing  strength  - Printing  Papers 

16- 1  Iearins  strength  - Packaging  Papers 

15-1  Tensile  breaking  Strength  - Packaging  Papers 
2&-1  Tensile  breaking  Strength  - Printing  Papers, 
20-2  Tensile  breaking  Strength  - Printing  Papers, 
25-1  Tensile  buergy  Absorption  - Packaging  Papers 
30-1  Tensile  energy  Absorption  - Printing  Papers 
38-1  Elongation  to  Break  - Packaging  Papers 
35-1  Elongation  to  Break  - Printing  Papers 
30-1  Folding  endurance,  MIT  type 
30-2  Folding  Endurance,  MIT  type, 

35- 1  Stillness,  Gurley 

36- 1  Stillness,  Taber 
45-1  Surface  Pick  Strength,  TGT 
50-1  Surlace  Pick  Strength,  Rax 
91-1  Concora  iFlat  Crush) 

96-1  2iag  Crush 
Summary 


log  (base  10) 


CRE 

pendulum! 
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40-1 

40- 2 

41- 1 
44-1 
4 o - 1 
43-2 
47-1 
53-1 
30-1 
od  -l 
o0-2 
6 1-1 
63-1 
63-2 
65  -3 

75- 1 

76- 1 
90-1 
95-1 


air  Resistance,  Gurley  611  type 
Air  Resistance,  Sheffield  type 
Air  Resistance,  Gurley  Mercury  type 
amoothness,  Parker  Printeurf 
smoothness,  Sheffield  type 
Smoothness,  Bekk  type 
Smoothness,  Bendteen  type 
Moist  ure 

£ & N Ink  Absorption 

Opacity,  White  (89%)  Backing,  Fine  Papers 
dpacity.  Paper  Backing,  Elrepho  type.  Fine 
Opacity,  White  (89%)  Backing,  News  Paper 
blue  Reflectance  (Brightness),  Directional 


Papers 


blue  Reflectance,  Diffuse, 
blue  Reflectance,  Diffuse, 
Specular  Gloss,  75  degree. 
Specular  Gloss,  75  degree. 
Thickness  (Caliper) 
Gramuase  l Basis  Weight) 


Elrepho  ( Gloss  Trap) 
Elrepho  (No  Gloss  Trap) 
High  Range 
Low  Range 
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TABLE  OF  CONVERSION  FACTORS  TO  METRIC  (SI)  UNITS 


Physical 

Quantity 

To  Convert 

From 

To 

Multiply 

by 

Bursting  strength 

psi 

kPa 

6.895 

kg/cm2 

kPa 

98.07 

bar 

kPa 

100.00 

Tearing  strength 

g 

mN 

9.807 

Tensile  strength 

lb/ in. 

kN/ra 

.1751 

lb/0.5  in. 

kN/m 

.3502 

lb/15  mm 

kN/m 

.2965 

kg/15  mm 

kN/m 

.6538 

kg/25  mm 

kN/m 

.3923 

kg/mm 

kN/m 

9.807 

Tensile  energy  absorption 

ft-lb/ft2 

J/m2 

14.59 

in. -lb/ in. 2 

J/m2 

175.1 

kg-m/m2 

CN 

a 

•“5 

9.807 

Bending  stiffness 

g*  cm 

yN*m 

98.07 

Flat-crush  strength  (Concora) 

lb 

N 

4.448 

Ring-crush  (TAPPI) 

lb 

N 

4.448 

(ISO) 

lb/6.00  in. 

kN/m 

0.0292 

Thickness 

mil 

ym 

25.40 
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aEi  T9  TABLES  AND  GRAPES 


MEAN  - 


GRAND  MEAN  - 
( GRC  MEAN ) 


The  average  of  individual  TEST  BETEaMI N ATI9NS®  The  number  of  TEST  DETERM INATI9NS  in 
the  mean  is  given  xu  tne  upper  right  corner  of  the  first  table  (TEST  D®  ) and  again  at 
the  oottom  of  this  table® 

The  average  of  tne  individual  laboratory  MEANS,  excluding  laboratories  flagged  (see 
column  F > with  an  X,  *,  or  *o  The  GRAND  MEAN  is  given  in  V S customary  units  and, 
where  applicable,  in  32  metric  unite. 


SD  9F  MEANS  - The  standard  deviation  of  the  laboratory  MEANS  about  the  GRAND  MEAN;  an  index  of  the 

( SD  MEANS)  among* laboratory  precisiono 


DEV  - 
No  DEV 


SDR  - 

AVERAGE  SDR  - 


The  deviation  or  dxfierence  of  the  laboratory  MEAN  from  the  GRAND  MEAN0 

The  normal  deviate  or  ratio  of  the  DEV  to  the  SD  6F  MEANS;  on  indication  of  the  de- 
gree of  divergence  of  the  laboratory  MEAN  from  the  GRAND  MEANo  A No  DEV  of  more  than 
2 or  less  man  *2  may  indicate  that  the  participant  is  not  following  the  procedure 
considered  standard  xor  this  analysis® 

The  standard  deviation  of  repeated  measurements;  that  is,  of  individual  test  deter- 
minations about  their  MEaN® 

The  average  of  tne  individual  laboratory  SDR'^s;  an  index  of  the  wit  hie -laboratory 
precisxou  of  repeated  measurements® 


Ro  SDR  - 


VAR  - 
F - 


e - 


«•  - 


M - 
S - 


Best  values  - 


C99EDTNATES  - 


95%  ELLIPSE  - 
AVG  Rc  SDR  - 


The  relative  standard  deviation  of  repeated  measurements;  that  is,  the  ratio  of  the 
SDR  to  tne  AVERAGE  aba : an  indication  of  the  ability  of  a participant  to  repeat  his 
or  her  measurements  relative  to  the  average  abilityc  The  greater  the  number  of  TEST 
DE  TERjli  Na.au.  t/N£  the  closer  the  il®  SsR  should  be  to  unity®  If  5®  SDR  is  outside  the 
limits  given  below,  tne  participant  may  not  toe  following  the  procedure  considered 
standard  for  this  analysis: 


See  of  test 
se  terminations 


3 

4 

5 
a 

1 0 
16 
20 
25 

Code  for  instrument  type 


Lower  limit 
for  Re  SDR 


0®  09 
0®  18 
0o  26 
Go  40 

0®  46 
0®  56 

0o  6 1 

Go  6 5 

or  variation  in  condit 


Upper  limit 
for  Ro  SDR 


2®  58 
2®  25 
2®  06 
1®77 
1 o 67 
1®  53 
lo  45 
1®  39 

on,  see  second  table0 


Flag,  with  following  meaning: 

Included  xu  grand  mean  anu  inside  95%  error  ellipse® 

Included  in  grand  means  but  plotted  point  falls  outside  of  the  95%  error  ellipse® 

The  participant  snouid  tans  this  as  a warning  to  reexamine  his  or  her  testing  proce- 
duree 

Excluded  because  plotted  point  would  fall  outside  of  the  99%  error  ellipse,  (see  page 
2 for  explanation  of  Graph)o 

Excluded  oecause  data  were  not  understood  or  because  of  a ncn-coded  variation  report- 
ed by  tne  laboratory,  (See  the  notes  following  Table  1 for  each  method)® 

Excluded  from  grand  means  because  VAR  was  non-stanoard  for  the  analysis® 

Excluded  because  data  for  one  sample  are  missing® 

Included  xa  grand  mean  but  only  after  omission  of  one  or  more  ‘ulld1  values;  that  Is 
test  determinations  more  than  3 times  AVERAGE  SDR  from  the  laboratory's  MEAN®  Not 
more  tnan  z0%  of  tne  test  determination  may  be  excluded  In  this  manneT  without  rejec- 
ting tne  laboratory® 


Given  at  toe  end  ox  lable  1 for  each  method  for  which  sufficient  Information  is 
availaole®  I ne se  best  values  are  estimates  based  on  a careful  examination  of  all  da- 
ta, both  Current  and  past,  with  special  attention  to  results  obtained  by  the  National 
Bureau  of  standards  and  otner  recognized  reference  laboratories  in  this  and  other 
countries®  All  participants  using  equipment  that  is  standard  for  the  analysis  should 
be  able  to  achieve  results  within  the  plus-minus  ( */- ) limits,  when  these  are  shown 
along  witn  tne  best  values® 

Distances  along  major  and  minor  axes  of  error  ellipse®  If  special  additive  or  con- 
current mouel  of  tne  measuring  process  applies  to  this  method,  the  distance  along  the 
minor  axxs  represents  tne  random  error  within  a laboratory  while  that  along  the  major 
axis  also  includes  a systematic  laboratory  component  of  error® 

Lengths  of  tne  major  and  minor  axes  of  the  ellipse  and  the  angle  that  the  major  axis 
mages  witn  the  horizontal  axis® 

Average  of  tne  R®  oil®  for  the  two  samples;  an  indication  of  the  laboratory1^  preci- 
sion of  repeated  measurements® 


1 


Graph 


Graph  - 

For-  xta.cn  uuuratory  me  MEAN  for  tne  second  sample  is  plotted  against  the  MEAN  for 
the  first  sample,  with  each  point  representing  a laboratory  The  horizontal  and  ver- 
tical lines  are  tne  uAaNi)  MEANS®  Ihe  dashed  line  is  drown  at  45  degrees©  The  solid 

slopiui  ima,  which  may  or  may  not  lie  close  to  the  45  degree  line,  is  along  the  ma- 
jor ax as  m the  error  ellipses  The  ellipse  is  drawn  so  that,  on  the  average,  it  will 

include  9u*  of  the  points  representing  the  laboratorieso 

Plotted  aymbo le  are  as  explained  above  (under  F ),  except  that  an  sS‘s  is  plotted  os  an 
'a1,  a participant  whose  plotted  point  falls  outside  of  the  ellipse  should  carefully 
reexamine  the  testing  procedure  he  or  she  Is  following© 

The  grapn  As  plotted  with  an  ellipse  when  there  ore  20  or  more  laboratories  in  the 
analysis®  When  there  are  10  through  19  laboratories  in  the  analysis,  the  graph  1s 

plotted  out  the  ellipse  is  ouiittede  When  there  are  fewer  than  10  laboratories  re- 

tained in  the  analysis,  the  graph  as  not  flatted© 

The  Int eruet ional  system  of  Units  1 S2 ) is  used  on  the  plots  wherever  possible  to  aid 
participants  in  £ amtii ari zi nj  themselves  with  SI©  Grand  means  In  SI  units  are  given 

at  tne  top  of  the  pint,  and  supplementary  scales  in  SI  units  are  drawn  along  the  axes 
allowing  tue  reader  to  compare  means  and  variability  in  common  units  and  SI  units  for 
the  same  uatao 

SUMMAPY  - 

(At  end  of  report) 

In  addition  to  several  quantities  already  defined  above,  the  summary  shows  the  fol- 
lowing values  for  each  test  method: 

PE PL  CPP  - 

The  numoer  of  replicate  test  determinations  used  in  this  Collaborative  Reference  Pro- 
gram® 

PE PL  TAP PI  - 

The  number  of  replicate  test  determinations  in  a test  result  required  by  the  applica- 
ble TA ffi  official  Test  Method  or  assumed  here  if  there  Is  no  TAfPI  Official  Test 
Methods  iuio  quantity  is  needed  in  the  computation  of  TAPPI  repeatability  and  repro- 
ducibility iron  the  s»i>  OF  MEANb  ana  the  AVEKAGE  SDS©  See  TAPPI  Official  Test  Meth- 

od riAOo  xor  definitions  and  computations© 

FEPEA'"'  - 

TAFPI  repeatability i a measure  of  the  within- laboratory  precision  of  a test  resulto 

PEPPED  - 

TAPPI  reproauc ibi lity 1 a measure  of  the  between-l eboretory  precision  of  a test  re- 
sults 

REP0RT  Nflo  62 S TAPPI  wSLLAddRATI VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T10-1  TABLE  1 

BURSTING  strength,  psi 

TAPP*  OPPICIas  TEST  METHOD  1403  OS-76,  PERKINS  MODEL  C 


SAMPLE 

PRINTING 

SAMPLE 

ENVELOPE 

TEST 

Do  ' 

■ 15 

LAB 

K38 

75  Ga£A M3  PavL 

>a»OVARE  eldi 

A5  7 

89  GRAMS 

PER  SQUARE  ME'£> 

CODE 

MEAN 

DEV 

No  UaV 

SDR 

R,  SOR 

MEAN 

DEV 

N0  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

LI  2 1 

27  o 7 

“o  4 

-,RI 

Is  9 

s 94 

30©  3 

-l06 

-066 

2o  5 

lo  1<» 

IOC 

6 

L 1 2 1 

LI  34 

3 1 o 5 

3o  4 

1©  ©© 

ls3 

, 73 

36o  5 

4o  6 

lo  9 1 

lo  9 

o 85 

ICC 

6 

LI  34 

LI  5 0 

280  2 

o 1 

3 OR 

2S  4 

1,22 

32©  6 

c 7 

e 30 

lo  7 

o 75 

10c 

0 

L 1 50 

1158 

29o  2 

loO 

3 47 

2a  3 

1,16 

32c  7 

0 9 

0 36 

30  2 

lo  45 

ICC 

0 

L 1 58 

LI  67 

26o  4 

-lo  8 

•jOJ 

0 9 

,47 

29©  1 

-2o  8 

- I©  14 

1,4 

0 63 

IOC 

0 

L 1 67 

LI  83 

2703 

-o  3 

-3  39 

2s  0 

1,  03 

31,3 

-0  6 

-0  25 

lo  6 

0 74 

ioc 

0 

LI  83 

LI  9 1 

30o9 

2o  7 

Is  R7 

la  a 

, a9 

33,  6 

lo  8 

0 73 

2o  9 

lo  33 

10c 

0 

L 1 9 1 

L203A 

2So  6 

-207 

-1, 26 

2©  0 

,9a 

29©  5 

-20  3 

-0  96 

1,9 

0 88 

10c 

0 

L203A 

L203B 

310  0 

20  a 

lo  Ji 

30  0 

1,  30 

3b0  4 

4o  5 

lo  85 

30  3 

lo  5 1 

1GC 

0 

L2G3B 

L207 

270  8 

-0  4 

-3  17 

2,2 

1,  03 

320  4 

0 5 

0 20 

lo  8 

0 83 

10c 

0 

L207 

L212 

290  4 

lo  3 

3 33 

2©  a 

1,41 

34 0 7 

20  8 

lo  17 

4o  1 

lc  67 

10c 

0 

L212 

L223A 

3 1 o 5 

30  3 

1)34 

2c  0 

, 99 

330  8 

lo  9 

0 78 

2o  4 

lo  10 

10c 

e 

L223A 

L225 

280  4 

o 2 

3 09 

lc  3 

3 76 

33©  3 

lc  4 

0 5 8 

2c  1 

o 95 

10c 

0 

L225 

L232 

26  o 2 

-2o  0 

-394 

1,7 

, 34 

30,5 

-lo  4 

-0  56 

2o0 

0 92 

ICC 

0 

L232 

L237A 

29o  8 

lo  7 

3 77 

1,3 

, 63 

33c  8 

2o  0 

0 81 

lo  6 

0 74 

10c 

0 

L237A 

L237B 

26  o 7 

- lo  3 

-3  7 J 

0 a 

3 41 

3 Oo  8 

-lo  1 

-c  44 

I06 

,71 

10c 

0 

L237B 

L243 

27o  5 

— o 7 

-3  32 

lo  9 

3 96 

31,4 

-0  4 

-0  18 

30  2 

lo  44 

1©C 

0 

L243 

L249 

26o  6 

— 2o  6 

-1)23 

1,7 

, 83 

28o  4 

-3c  4 

- lo  4 1 

lo  9 

0 86 

1©C 

0 

L249 

L261 

340  4 

60  3 

2)  » 1 

30  3 

l,  <3  7 

4 4o  7 

1 2©  9 

So  30 

407 

2o  14 

10c 

* 

L261 

L264 

27o  1 

-lol 

-3  32 

Ro2 

13  08 

30©  1 

-lo  8 

—0  7 4 

lo  8 

0 79 

10c 

0 

L264 

L268 

2709 

— o 3 

*)iJ 

is  a 

374 

31  0 5 

* 0 4 

-0  17 

20  1 

0 93 

10c 

0 

L268 

L279 

31o  2 

3o  1 

1342 

2a  3 

1, 28 

34c  0 

2o  1 

0 88 

3o  2 

lo  43 

10c 

0 

L279 

L301A 

28q  6 

o5 

>21 

2,6 

1, 24 

32c  1 

0 2 

c 09 

1,6 

0 73 

IOC 

0 

L3C1A 

L301B 

28o  6 

o a 

3*-l 

1,6 

, 30 

29©  6 

-20  3 

-0  94 

2o0 

0 91 

IOC 

» 

L3P1B 

L30  5 

30o  6 

20  a 

1)  14 

3,4 

1 3 73 

32c  8 

o9 

0 37 

lo  6 

o 74 

10c 

0 

L305 

L312 

28o  5 

o 3 

3 14 

Is  1 

3 55 

3 1 0 5 

—0  4 

-0  15 

2o  5 

lo  15 

10c 

0 

L312 

L315 

30o  7 

2o  o 

l3l» 

2,  3 

1,18 

3,o  0 

30  1 

lc  29 

2o4 

lo  10 

10c 

0 

L315 

L321 

30  o 8 

2o  o 

1)22 

3,  1 

1,  56 

35o  4 

3o  5 

lc  44 

40  3 

lo  93 

10c 

6 

L3  21 

L326 

29o5 

lo3 

S62 

2o  0 

3 99 

32©  3 

0 4 

0 19 

lo  7 

0 76 

10c 

0 

L3  26 

L330 

27c  0 

-lo2 

-o  33 

lo  O 

3 92 

31c  S 

0 0 

0 01 

2o  1 

0 94 

1C«C 

0 

L339 

L333 

28  o 6 

o 4 

>2J 

Rs  1 

I3  04 

32©  0 

0 1 

c 05 

2o  5 

lo  12 

10c 

0 

L333 

L339 

2.2.0  2 

-60  0 

-2)  7 a 

204 

I3RI 

25©  2 

-6C  7 

-2C  76 

2,2 

lo  00 

10c 

« 

L339 

L344 

30c  7 

20  a 

I3I3 

3,  4 

Is  71 

34c  7 

2c  8 

lo  15 

2o  8 

lo  25 

10c 

0 

L344 

L356 

250  2 

-3o0 

— 1 0 40 

1,C3 

3 79 

26o  9 

-3c  0 

-lo  24 

lo  9 

0 85 

10c 

0 

L356 

L358 

26o  6 

- 1 o O 

— 3 7 3 

1»3 

3 06 

30©  0 

- lo  9 

—0  77 

lo0 

0 44 

10c 

0 

L358 

L36  0 

280  1 

— o 1 

-3  03 

2©  3 

1,15 

30.  6 

- lo  2 

-0  5 1 

2o  0 

0 90 

10c 

0 

L360 

L386 

28o  2 

oO 

©0-i 

2,4 

1,  18 

33©  5 

lo  6 

o 65 

2o  3 

lo02 

IOC 

0 

L386 

L39  0 

25o  6 

-206 

-1.20 

2e  0 

1, 02 

28o  4 

-3o  4 

- 10  42 

1.3 

06O 

ICC 

0 

L390 

L568 

23©  1 

— o 1 

-a  03 

2c  0 

1©  02 

3 1©  6 

—0  1 

-c  02 

20  3 

1,05 

IOC 

0 

L568 

L573 

24o  0 

-4,2 

-1,94 

lo  0 

© 4 8 

27©  7 

— 4e  2 

- lc  7 1 

0 9 

0 4 1 

IOC 

0 

L573 

L582 

280  6 

o 4 

0 RO 

2a  6 

1,  43 

32©  9 

lo  1 

0 4 4 

4,  1 

lo  94 

10c 

0 

L582 

L599 

2 8o  0 

-o2 

"0  07 

1©  9 

© 97 

3 1 0 3 

-06 

-0  23 

lo  9 

o 88 

10c 

0 

L599 

L62  5 

31c  0 

2©  9 

1,33 

1©  a 

, 90 

340  0 

2c  2 

0 89 

lo  8 

0 82 

10c 

0 

L625 

L6  84 

27c  0 

- 1©  2 

— » 3 3 

1«0 

3 51 

29©  7 

-2«  2 

-0  89 

1.2 

0 56 

ICC 

0 

L6  84 

L696 

30o  0 

lo  9 

© 30 

2©  2 

1,10 

35©  9 

4o  1 

lo  67 

2o  1 

0 94 

10c 

0 

L6  96 

L736 

25o0 

-3©  2 

- la  *0 

1©  9 

0 9o 

3G„3 

- 1©  6 

-0  65 

2o4 

lo  1 1 

10c 

0 

L736 

GRo  MEAN 

- 28o  2 

PSI 

3 RaN  0 MEAN 

- 31c  9 

PSI 

TEST 

DETERMINATIONS 

- 15 

SD  MEANS 

■ 2o  1 

PSI 

oO  0F  MEANS 

2©  4 

PSI 

45 

LABS  IN 

GRAND 

MEANS 

"*  2©  0 

P3I 

AVERAGE  SDR 

- 20 2 PSI 

GR0  MEAN 

* 19403 

KIL6PAaOAL 

GRAND  mean 

- 21 9C  7 

KIL0PASCAL 

LI  2 8 

290  9 

i o a 

5 

20  1 

I3  05 

32©  7 

0 8 

0 33 

2o  1 

0 93 

1 OB 

♦ 

LI  28 

LI  55 

270  4 

-o8 

-0 

1 0 £ 

3 OO 

30©  4 

— lo  4 

— c 59 

1.7 

0 77 

10X 

♦ 

LI  55 

L242 

2909 

lo  7 

2o0 

.99 

34©  5 

2.6 

lo  08 

1.6 

0 70 

10T 

♦ 

L242 

L250L 

2619o 7 

259 lo  5 

120t>»  1U 

1670  t> 

94,  30 

2946©  3 

291 60 5 12  0 lo  34 

1760  9 79o  98 

ION 

♦ 

L250L 

L251 

27©  5 

-o7 

-a-** 

1 0 b 

3 79 

,1,2 

-06 

-0  27 

l.S 

068 

10V 

♦ 

L25 1 

L260 

25c  7 

"20  5 

• 1 a A 0 

1 0 O 

, 79 

29©  G 

— 2o  9 

- lo  19 

1.  8 

0 80 

10X 

♦ 

L260 

L269 

32o  2 

40  0 

lo  o7 

1.09 

.6©  7 

4o  9 

2o  00 

2o  4 

lo  09 

1 0 A 

♦ 

L269 

L7  02 

24o  3 

-309 

• 1 0 0 1 

201 

1, 05 

26c  1 

-3©  7 

- lo  54 

1,6 

0 70 

10X 

♦ 

L702 

L7  04 

27c  1 

-lo  1 

-0 

1 • 

, o4 

NO  DATA  REPORTED 

F0R  SAMPLE  A57 

1 CL 

♦ 

L704 

L706 

270  5 

-o  6 

■*©  0 

lo  <► 

.71 

,1©1 

—0  7 

—0  30 

1.  8 

0 82 

10X 

♦ 

L706 

L734 

31©  4 

3o  3 

3©  1 

1,35 

o?©2 

5©  3 

2o  20 

3.  8 

h* 

0 

0 

10H 

♦ 

L734 

TOTAL  NUMBER  OP  LABORATORIES  aaPORTING  - 

57 

Best  values 

: K38  28.3  + 3.1 

psi 

A57  31.9  + 4.0  psi 
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The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  261. 


REPORT  Nflo  t<;s  TaPPI  BOLLABliiiA'Xi  Vt  REFERENCE  PROGRAM  NOVEMBER  1979 

aNaeYSIS  T10-1  TABLE  2 
bURBXINU  STRENGTH,  PSI 

i'ippi  OFFICIaE  TEST  METHOD  T403  OS-76,  PERKINS  MODEL  C 
LAB  MEANS  wOokJaMaXES  AVG 


CODE 

F 

K38 

A57 

©UN3B 

L339 

« 

22o2 

25o2 

-9©  a 

o 1 

LS73 

0 

24o0 

27©  7 

•3©  * 

c 4 

L702 

♦ 

240  3 

2 80  1 

•5o  4 

© 3 

L73  6 

0 

25o  0 

30,3 

-Jo  3 

lo  4 

L356 

0 

2 So  X 

28c  9 

-4©  J 

©3 

L2  03A 

0 

2505 

29®  5 

-J®  3 

o 3 

L249 

0 

2 So  5 

280  4 

— ^o  3 

-©3 

L39  0 

0 

2 So  6 

28  o 4 

-*©  J 

-©3 

L26  0 

♦ 

25c  7 

29o  0 

— Jo  J 

-o  0 

L232 

0 

2602 

3 Oo  5 

-2o* 

o 6 

L167 

o 

26o  4 

29®  1 

— Jo  J 

-0  3 

L35  8 

0 

2fco6 

30o0 

— Jo  J 

— o 0 

L237B 

0 

2607 

30o8 

— 1 o d 

o 4 

L6  84 

0 

270  0 

290  7 

— Jo  ^ 

-o  5 

L330 

0 

27o0 

31,9 

-o  Q 

©9 

L264 

0 

27o  1 

30  o 1 

-J®  1 

-e  3 

L704 

♦ 

2701 

1183 

0 

2703 

3 1 o 3 

-1®  0 

o 2 

L155 

♦ 

270  4 

3 Oo  4 

*1  9 O 

-o  4 

L251 

♦ 

27o5 

3 lo  2 

-lo  0 

0 1 

L243 

0 

27o  3 

3 lo  4 

*•  J 

© 2 

L7C6 

♦ 

27®  5 

31,1 

-i©£» 

©0 

L12  1 

o 

27o  7 

3©03 

— 1 o J 

-©7 

L2C7 

0 

27o  8 

3204 

o 1 

© 6 

L26  8 

0 

2709 

3 lo  5 

•o  j 

■o  1 

L599 

0 

2 Go  0 

31,3 

-e  J 

— o 3 

L36  0 

0 

28c  1 

30o6 

-1  © b 

-o  7 

L568 

0 

28c  1 

31c  8 

”®  1 

©0 

L386 

0 

2S®2 

33c  5 

lo  J 

lo  0 

LI  50 

0 

28o2 

3 2,  6 

© J 

o 4 

L225 

0 

28©  4 

3 3©  3 

1«2 

o 8 

1312 

0 

2805 

31,5 

"O  1 

“o  3 

L582 

0 

28o  6 

32,9 

lo  1 

© 4 

1333 

0 

2806 

32o  0 

o ^ 

-©  2 

L301A 

0 

28o  6 

3 2,  1 

© J 

-o  2 

L301B 

« 

2 Go  6 

29o  6 

-A©* 

— 1 © 8 

L15G 

0 

2902 

32,7 

1 o J 

-o  2 

L212 

0 

29o4 

340  7 

Jo  o 

©9 

L326 

0 

29®  5 

32©  3 

lo  J 

-o  7 

L237A 

0 

29o3 

3 30  8 

Jo  & 

© o 

L242 

♦ 

2909 

34o  5 

Jo  1 

o 3 

LI  2 8 

* 

290  9 

32o  7 

1 o j 

-©  6 

L696 

0 

30o  0 

35,9 

^0  J 

lo  3 

L305 

0 

3 0o  6 

32,8 

Jo  J 

-1©  3 

L344 

0 

30c  7 

34©  7 

J®7 

-o  0 

L31S 

0 

30o7 

35o0 

o 1 

L321 

0 

30o8 

35o  4 

4o^ 

©3 

LI  9 l 

0 

30©  9 

33  © 6 

30  1 

— © 9 

L203B 

0 

31,0 

36,4 

Jo  J 

©a 

L62  5 

0 

3 lo  0 

340  0 

Jo  j 

-©  7 

L279 

0 

3 1®  2 

34©  0 

Jo  o 

-©9 

L73  4 

♦ 

3 I©  4 

370  2 

Oq  J 

1©  1 

1223A 

0 

3 lo  5 

33  08 

Jo  O 

-lo  3 

LI  34 

0 

3 lo  8 

36e5 

Jo  7 

o 5 

L269 

♦ 

22oX 

3607 

Jo  J 

©2 

L261 

t) 

34©  4 

440  7 

A Jo  J 

3 o 8 

L250L 

♦ 

26  1 90  7 

294803 

J901o  ^ 

-31©  7 

GMEANS : 

2 Go  2 

31®9 

95%  ELLIPSE: 

80  1 

1 o 8 

Jo  J 

Va* 

PROPERTY TEST 

in: 

STR 

l3i» 

1 3 C 

BURSTING 

STRENGTH 

10 

TO 

O j 

IOC 

BURSTING 

STRENGTH 

10 

T6 

o J B 

10X 

BURSTING 

STRENGTH 

10 

T0 

Ao04 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o b J 

IOC 

BURSTING 

STRENGTH 

10 

T0 

®9J 

13C 

BURSTING 

STRENGTH 

1C 

T0 

j £><* 

IOC 

BURSTING 

STRENGTH 

10 

T0 

o o A 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o 7 $ 

10X 

BURSTING 

STRENGTH 

10 

TO 

9 ©6 

IOC 

BURSTING 

STRENGTH 

to 

TO 

o Jb 

13C 

BURSTING 

STRENGTH 

1C 

TO 

o Jb 

ioc 

BURSTING 

STRENGTH 

10 

TO 

o JO 

IOC 

BURSTING 

STRENGTH 

10 

TO 

© b J 

1 Oc 

BURSTING 

STRENGTH 

10 

TO 

o 9 J 

100 

BURSTING 

STRENGTH 

10 

TO 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o&4 

10l 

BURSTING 

STRENGTH 

10 

TO 

o b 9 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o J J 

10X 

BURSTING 

STRENGTH 

10 

T0 

1 ov 

BURSTING 

STRENGTH 

10 

T6 

A 3 <-  L> 

13b 

BURSTING 

STRENGTH 

10 

TO 

o 7 b 

13X 

BURSTING 

STRENGTH 

10 

TO 

A©b* 

1 3 C 

BURSTING 

STRENGTH 

10 

TO 

o 9b 

13b 

BURSTING 

STRENGTH 

10 

TO 

o 

IOC 

BURSTING 

STRENGTH 

10 

TO 

» 

IDE 

BURSTING 

STRENGTH 

10 

TO 

lo  OJ 

IOC 

BURSTING 

STRENGTH 

10 

TO 

l5u« 

IOC 

bursting 

STRENGTH 

10 

TO 

lo  10 

IOC 

bursting 

STRENGTH 

10 

TO 

0 99 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o OJ 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o b J 

IOC 

BURSTING 

STRENGTH 

10 

TO 

1 9 J J 

IOC 

BURSTING 

STRENGTH 

10 

TO 

1©  yd 

IOC 

BURSTING 

STRENGTH 

10 

TO 

9 » B 

IOC 

BURSTING 

STRENGTH 

1 0 

TO 

e ob 

13C 

BURSTING 

STRENGTH 

10 

TO 

A o J A 

IOC 

bursting 

STRENGTH 

1 0 

TO 

A o b 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o J B 

IOC 

bursting 

STRENGTH 

1 0 

TO 

o b 9 

IOC 

BURSTING 

STRENGTH 

10 

TO 

e o4 

131 

bursting 

STRENGTH 

10 

TO 

®99 

1 0 E 

bursting 

STRENGTH 

10 

TO 

A o b J 

IOC 

bursting 

STRENGTH 

10 

TO 

A o J J 

IOC 

bursting 

STRENGTH 

1 0 

TO 

Aa  *b 

IOC 

BURSTING 

STRENGTH 

10 

TO 

13C 

BURSTING 

STRENGTH 

10 

TO 

lo  74 

IOC 

BURS XI NG 

STRENGTH 

10 

TO 

1 9 A 1 

IOC 

BURSTING 

STRENGTH 

10 

TO 

1 o J 0 

1 OC 

BURSTING 

STRENGTH 

10 

TO 

o bb 

IOC 

BURSTING 

STRENGTH 

10 

TO 

Aq  jo 

IOC 

BURSTING 

STRENGTH 

10 

TO 

A o J J 

1 OE 

BURSTING 

STRENGTH 

1 0 

TO 

lo  bb 

IOC 

BURSTING 

STRENGTH 

10 

TO 

o 7 9 

1 oc 

BURSTING 

STRENGTH 

1 0 

TO 

A o b 9 

1 0 A 

BURSTING 

STRENGTH 

10 

TO 

A©  * 1 

IOC 

BURSTING 

STRENGTH 

10 

TO 

67©i<* 

ION 

BURSTI NG 

STRENGTH 

10 

TO 

lauO 

WITH  GaMMA  - 48  bEGSEES 


' — -CONDITIONS 


40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI : 

GIVE  INSTRo 

MAKE , MODEL , CLAMP 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI. 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI : 

GIVE  INSTBo 

MAKE, MODEL, CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

LC, 

MANUAL 

CLAMP 

40 

PSI. 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

psi  : 

GIVE  INSTR© 

MAKE, MODEL, CLAMP 

40 

PSI, 

L«W, MANUAL 

CLAMP,  20C, 65%  RB 

40 

PSI  , 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

psi  : 

GIVE  INSTRo 

M A KE , MO DEL .CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  . 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

L*W, MANUAL  < 

CLAMP 

40 

PSI  , 

PERKINS 

B. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

AH. 

HYDRAULIC  CLAMP 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

40 

PSI, 

PEPKINS 

A. 

MANUAL 

CLAMP 

40 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

40 

PSI .LB0MARGY. 

MAN® CLAMP, 

20C,65%RH 

4 


KIL0PASCAL 

170  190  210  230  250  270 


BURSTING  STRENGTH,  MODEL  C 


SAMPLE  K38  = 28.2  PSI  SAMPLE  A57  = 31.9  PSI 

SAMPLE  K38  = 194  K I L0PASCAL  SAMPLE  A57  = 220  KIL0PASCAL 


PSI 

I i 1 1 1 T i 1 1 1 1 1 ] 1 

140  160  180  200  220  240  260 

KIL0PASCAL 
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REPORT  N0®  62S  TAPP!  w0 ELAD0RAT1 VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T10-2  TABLE  1 

sUMSTING  strength,  psi 

TAPPI  OFFICIAL  TEST  AnAadii  X4GJ  OS-76,  PEHaINS  MODEL  C-A  OR  C WITH  AIR  OR  HYDRAULIC  CLAMPS 


SAMPLE 

PRINTING 

SAMPLE 

ENVELOPE 

TEST 

D.  < 

" 15 

LAB 

K38 

75  GAaMS  Puu 

SO 0 ARE  MeaER 

A57 

89  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  V 

SDR 

Ro  SDR 

MEAN 

DEV 

No  DEV 

SDR 

Po  SDR 

VAR 

F 

LAB 

LI  05 

25o  3 

-203 

— A © J 

lo  4 

o 84 

©So  3 

-2.7 

-lo  15 

lo  9 

lo  03 

10D 

e 

1105 

L106C 

290  9 

2c  3 

A 0 W»  A 

la  1 

0 03 

33®  3 

2.4 

lo  01 

1.3 

.70 

10D 

e 

L106C 

LI  1 5 

3 0®  4 

2o  8 

10  J 

lo  7 

0 98 

3 Jo  2 

2c  3 

©97 

lc9 

lo  03 

10D 

€> 

LI  15 

LI  18 

28c  9 

1«3 

0 o* 

20  1 

lo  23 

32©  2 

lo  3 

o 54 

1.4 

.79 

10D 

6 

LI  18 

LI  22 

2603 

-lo2 

*0  d J 

2©  1 

lo  2b 

30©  0 

-c9 

— o 39 

lo  6 

o 96 

1 OF 

0 

LI  22 

L 1 25 

27o  1 

-«4 

-o  lo 

lo  6 

10  65 

obo5 

— e 4 

-o  17 

le  3 

.69 

10D 

e 

LI  25 

L141 

27o  9 

c 4 

jio 

2o  1 

lo  26 

3 1 o 6 

c 7 

o 28 

1.9 

lo  02 

1 CD 

6 

L141 

LI  48 

2 8o  9 

1 o 4 

jOU 

1 9 C3 

lo  07 

32©  2 

1.3 

o 54 

203 

1.  27 

10D 

0 

L148 

LI  57 

3 0o  6 

3o  0 

lo  OO 

1©3 

o 77 

33©  9 

3,0 

lo  27 

1.7 

o 95 

10D 

0 

L 1 57 

LI  59 

240  5 

-3o0 

• 1 e O 

2©  0 

1.  20 

2 7®  1 

-3.  8 

— lo  64 

1 o 8 

1.00 

10D 

0 

L 1 59 

LI  62 

20o  9 

-6o7 

-<i©  * A 

lo  3 

o 88 

2 4 a 9 

— 6o  0 

-2.58 

2.  1 

lo  13 

10D 

« 

L162 

LI  68 

27o  5 

-o  1 

-0  u>  J 

1 o © 

o 94 

3 1 e 3 

.3 

o 14 

1.  1 

.62 

1 CD 

0 

LI  63 

L166 

3 lo  4 

309 

lo  o * 

o 7 2 

34c  7 

3.7 

lo  60 

2©  © 

lo  10 

10D 

0 

LI  66 

LI  76 

23o  7 

-30  9 

-lo  7 J 

led 

e 95 

26a  3 

-2.6 

-1.  12 

2©  0 

1 o 06 

1 CD 

0 

L 1 76 

LI  85 

26o  9 

lo  3 

o^7 

lo  3 

o 85 

3 1 a 6 

.7 

o 28 

1.4 

„ 73 

10D 

0 

L185 

LI  9 00 

280  2 

06 

1©  o 

.91 

©1.8 

.9 

o 38 

1.9 

1 o 04 

10D 

0 

L190C 

L 1 94 

2606 

-lo0 

-e  ‘♦'i 

lol 

o 6o 

29c  9 

-lc  1 

-.46 

lo6 

o 65 

10D 

0 

LI  94 

L217 

27o  6 

c 0 

e 

lo  4 

o 82 

29.  6 

-1.3 

— o 58 

2.7 

1,45 

10F 

0 

L217 

L224 

280  6 

lol 

o^7 

lo* 

la  13 

33c  6 

2.7 

lo  15 

2.0 

lo  06 

10D 

0 

L224 

L226B 

2704 

— O 1 

-o 

lo  3 

© 7 5 

32c  3 

lc  3 

o 56 

2.  1 

1.  12 

1CD 

0 

L226B 

L226C 

27o7 

o 1 

suo 

lo9 

lo  12 

sOo  5 

-o  5 

-.20 

1.4 

,75 

10D 

0 

L226C 

L233 

2307 

1c  A 

o Jw1 

lo  A 

.71 

3 1 o 2 

.3 

o 12 

lc7 

.91 

10D 

0 

L233 

L24  1 

29o  5 

1.9 

o o>> 

2©  O 

1 0 6 1 

32o  5 

1.5 

o 65 

2.6 

1,41 

10D 

0 

L241 

L248 

280  3 

o 8 

0 A J 

2q  0 

la  1 7 

30.  2 

-©  7 

-.31 

1.9 

lo01 

10K 

0 

L248 

L255 

25e7 

-lo  8 

-©  o J 

1 o 3 

e 7 6 

26c  2 

-2.  8 

- 1.  19 

1.8 

,97 

10D 

0 

L255 

L262 

270  5 

-o  6 

-0^1 

3 3 

.49 

3 1 o 6 

.9 

o 37 

2.0 

1 o 06 

10D 

0 

L262 

L275 

26o  9 

-o  7 

2o0 

1.13 

30c  0 

-1.0 

—o  4 2 

2.  1 

lo  12 

10D 

0 

L275 

L280 

2906 

2o  1 

0 » A 

1©  o 

le  07 

33  c 4 

2c  4 

lc  04 

1.7 

o 90 

10D 

0 

L280 

L2  85 

290  9 

2o4 

1 o U<+ 

2©  7 

lo  58 

33o  5 

4c  6 

1 o 97 

3.7 

2o02 

10D 

* 

L2  85 

L309 

27©  4 

-o  2 

*0  ** 

42 

1 a 26 

j 2c  5 

1.5 

.66 

lo  7 

o 94 

10D 

0 

L309 

L313 

24®  3 

— 3o  3 

- lo 

2o  ^ 

la  28 

27 a 6 

-3.4 

— lo  44 

2o2 

lo  17 

101 

0 

L313 

L34  1 

27o  4 

— o 2 

-©  uo 

1©  2 

a 6 7 

©1.6 

.7 

o 30 

lo  3 

,69 

10D 

e 

L341 

L352 

250  4 

-2o2 

-O 

1 o ^ 

o 79 

29.3 

— lo  6 

— o 70 

lo  3 

.71 

1 CD 

o 

L352 

L563 

23o  1 

-40  5 

- 1© 

1©  ^ 

s 89 

27.  C 

-4.  0 

- lo  70 

lo  9 

1 o 04 

10U 

0 

L563 

L575 

2o0  5 

-lo  1 

-o  40 

1 © o 

o 94 

2 6 o 7 

-2.2 

— o 95 

lo  7 

o 94 

10D 

0 

L575 

L581 

2 8©  8 

lo  2 

lo  5 

a <37 

31  o 5 

.6 

o 25 

2o  3 

lo  23 

1 OD 

0 

L581 

L587 

30o  2 

2o  6 

1 (ft  A O 

1©  5 

la  05 

32o  3 

1.4 

o 58 

2o  1 

lo  12 

10D 

0 

L587 

L652 

250  1 

-2.4 

- 1 o SJU 

4 5 

la  66 

26c  1 

-2.  8 

- lo  22 

3©  2 

lo  75 

1 OD 

0 

L652 

L680 

2 9o  1 

lo  o 

o c*u> 

1 q a 

la  03 

3 1 o 6 

o 7 

. 30 

1.7 

o 92 

1 OD 

0 

L680 

L698 

30o  6 

3o  1 

1© 

4^ 

la  47 

33o  9 

3.  0 

lo  26 

lo  7 

o 90 

1 OD 

0 

L698 

GRC  MEAN  - 

27o  6 

PSI 

DRON'D  MEAN 

- 30d  9 

PSI 

TEST  DETERMINATIONS 

- 15 

SD  MEANS  - 

2®  3 

PSI 

om  Or  642ANS 

“ 2c  3 

PSI 

40  LABS  IN 

GRAND 

MEANS 

A'V&jCA.Gtj 

- lo  7 

PSI 

AVERAGE  SDR  - 

1.  8 

PSI 

GRo  MEAN  - 

190®  0 

KILOPASCaL 

GRAND  MEAN 

- 21  3C  3 

KIL0PASCAL 

TOTAL  NUMBER  dP  LABORATORIES  REPORTING  - 

40 

Best  values: 

K33  : 

27.7  + 3.4 

psi 

A57  31.0  + 3.7  psi 


§ 


REPORT  NOo  62 S TaPPI  COLLABORATIVE  nEFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T10-2  TABLE  2 
BURSTING  STRENGTH,  PSI 

TAFPI  OFFICIAL  TEST  RoTROJJ  7403  08-76,  PERRINS  MODEL  C-A  OR  C WITH  AIR  OR  HYDRAULIC  CLAMPS 
LAB  MEANS  GOOEDImaXES  AVG 


CODE 

F 

£38 

A57 

MAJOR 

MINOR 

R.  SBR 

Var 

PROPERTY TEST 

INSTRUMENT--- 

CONDITIONS 

L162 

• 

2 Co  9 

240  9 

-9,0 

© 6 

lo  JO 

10D 

BURSTING 

STRENGTH 

1© 

TO 

40 

PSI  , 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

L563 

0 

230  1 

270  0 

“6©  0 

o 4 

o 97 

10U 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

L176 

0 

2307 

28©  3 

-4,  6 

lo  0 

loUl 

10D 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

LSI  3 

0 

24o  3 

27©  6 

-4©  7 

o 0 

lo  22 

101 

BURSTING 

STRENGTH 

10 

T0 

40 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

LI  59 

o 

2405 

27o  1 

-4©  9 

-©5 

1©  1 0 

10D 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

L652 

0 

250  1 

28©  1 

-3.7 

-.3 

1©  72 

10D 

bursting 

STRENGTH 

10 

TO 

40 

PSI. 

PERKINS 

CA 

OS 

C, 

AIR 

CLAMP 

LI  0 5 

0 

25o3 

28o3 

-3©  a 

-©2 

e »4 

1QD 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L352 

0 

25o  4 

29o  3 

-2©  7 

o 4 

o 7 5 

1 OD 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L255 

0 

25o  7 

23©  2 

-3©  3 

— o 6 

, o7 

10D 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

L 122 

0 

2603 

30©  0 

- 1 o a 

.2 

lo  1 1 

10F 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS  C 

:,  Ho CLAMP, TRANSDUCER 

L575 

0 

2605 

28o  7 

-2.3 

8 

© 9 4 

13b 

BURSTING 

STRENGTH 

1© 

TO 

40 

PSI  , 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

LI  94 

0 

260  6 

29o  9 

• 1 © a 

-o  0 

o 75 

10b 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L27  5 

0 

2609 

30©  0 

— 1 © 2 

— o 2 

lo  1 3 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

LI  25 

0 

270  1 

3 0©  5 

-o  6 

o 0 

o a 7 

10B 

bursting 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L309 

0 

270  4 

32©  5 

1.0 

1,2 

loll 

10B 

bursting 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L341 

0 

2704 

31©  6 

o 4 

o o 

© o 3 

low 

BURSTING 

STRENGTH 

1© 

TO 

40 

PSI, 

PERKINS 

CA 

OS 

C. 

AIR 

CLAMP 

L22  6B 

0 

270  4 

3 2©  3 

©9 

1©0 

o 5 3 

1 OB 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

68 

C, 

AIR 

CLAMP 

LI  63 

0 

270  5 

31,3 

.2 

o 3 

o 7 8 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

L262 

0 

27o  5 

31,6 

• a 

©6 

©77 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L21 7 

0 

2706 

29o  6 

-©  9 

-lo  0 

1,13 

1 OF 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS  C 

:,  H© CLAMP, TRANSDUCER 

L226C 

O 

270  7 

30,5 

-o  2 

— o 4 

©54 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OH 

c. 

AIR 

CLAMP 

LI  4 1 

0 

2709 

3 1 © 6 

.7 

©2 

1©  1 1 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

c. 

AIR 

CLAMP 

LI  9 OC 

0 

28©  2 

31,8 

1©  1 

©2 

o 9 8 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L248 

0 

28©  3 

3 0©  2 

o 0 

■1,1 

lo  J9 

1GK 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS  C,  He  CL AMP, TRANSDUCER 

1224 

0 

2806 

33©6 

2©  7 

1©  1 

lo  0 9 

1GB 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

L233 

0 

28©7 

3 lo  2 

1.0 

— o a 

© a 1 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

L581 

0 

2 Go  8 

31,5 

1 © 3 

-O  a 

1 o a a 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

1185 

0 

280  9 

3 1©  6 

1©  4 

-o  5 

©79 

10b 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

LI  1 8 

0 

2809 

32©  2 

1.8 

”o  1 

1,01 

10b 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C, 

AIR 

CLAMP 

LI  48 

0 

280  9 

32©  2 

1 © 9 

“0  1 

1,17 

10D 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

L6  8 0 

0 

29©  1 

3 lo  6 

lo  a 

-©  o 

©98 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

L241 

0 

29o  5 

32©  5 

2©  4 

— © 3 

leal 

1 OB 

bursting 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L280 

6 

29©6 

33o  4 

3©  2 

©2 

© 90 

1 OD 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

c. 

AIR 

CLAMP 

LI  06C 

0 

290  9 

33©  3 

3©  3 

-o  0 

a a 7 

10© 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C, 

AIR 

CLAMP 

L2  85 

* 

29©9 

3 5o5 

4©  9 

1©  5 

l,o0 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

L587 

0 

30o2 

32©  3 

2.  8 

-©9 

1©  J8 

10D 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

LI  1 5 

0 

3 0©  4 

33,  2 

3©  6 

-©4 

lo  u 1 

low 

bursting 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

LI  57 

0 

3 0o  6 

33©  9 

4©  2 

— o 1 

© sa 

1 OB 

bursting 

STRENGTH 

1 0 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C, 

AIR 

CLAMP 

L69  8 

6 

30©  a 

33©  9 

4©  3 

— o 1 

1,16 

10B 

bursting 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

L166 

0 

3 10  4 

34©  7 

50  4 

— o 2 

©91 

10B 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

CA 

08 

C. 

AIR 

CLAMP 

GMEANS:  270  o 30,9 

95*  ELLIPSE: 


0,  A 


lo  00 

1 o o tiUeH  GAMMA  • 40  bEGREES 


7 


KIL0PRSCRL 


BURSTING  STRENGTH,  MODEL  C-R 


o 

-i 

CM 


o 

LO- 

OM 


o 

cn- 

CM 


o 


CM 


o 

CD  - 


o 

C"-- 


SAMPLE  K38  = 27.6  PSI 

SAMPLE  K38  = 190  KIL0PASCAL 


SAMPLE  A57  = 30.9  PSI 

SAMPLE  A57  = 213  KILOPASCAL 


PSI 


— i 1 1 — 1 1 1 1 1 1 1 1 

140  160  180  200  220  240 

KIL0PRSCRL 


8 


REPORT  Ne0  62S  TAFPI  E0LLAB0RATI VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  Tll-1  TAB1E  1 
BURoX+NG  STRENGTH,  PEI  - HIGH  RANGE 
IaPPI  Ot'e'X  CZ  AG  TEST  METHOD  T403  OS-76,  PERKINS  MODEL  C OR  C-A 


SAMPLE 

rraFT 

SAMPLE 

TUBE  WINDING 

TEST 

D©  ' 

■ 15 

LAB 

B63 

124  GxdAMsS  Ptisl  M d'xEii. 

21  5 

133  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  D&V 

SDR 

Ms  SDR 

MEAN 

DEV 

N®  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

Li  03 

61  q6 

— 0 4 

2q  d 

® 74 

74,7 

-1*0 

-©31 

3o  6 

0 67 

1 1C 

0 

LI  03 

L1C7 

64©  4 

2©  4 

oOl 

4©  6 

is  22 

70©  2 

-5©  5 

- 1©72 

4©  3 

08I 

1 1C 

X 

L 1 07 

LI  1 8 

64®  8 

2»8 

8^ 

40  1 

lo  09 

7 7©  2 

lo  5 

©47 

5®  © 

o 94 

1 ID 

0 

LI  18 

LI  28 

610  1 

"0  9 

“0  2A 

Js  1 

0 d J 

7 5©  3 

—0  4 

-0  13 

4.4 

©82 

1 ID 

0 

L 1 28 

LI  4 1 

66  o 0 

4o  6 

A 0 1 » 

4©  9 

Is  30 

7 9©  3 

3©  6 

lo  13 

6©  © 

1©  12 

1 ID 

0 

L 1 4 1 

LI  48 

62©  7 

0 7 

a A 7 

4s  2 

Is  12 

7 E©  5 

.9 

0 27 

5©  0 

0 94 

1 ID 

0 

LI  48 

LI  59 

56  o 3 

-507 

- lo  ^4 

2c  6 

0 66 

71,2 

-4®  5 

- Is  4 1 

4©  4 
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Best  values:  B63  62+7  psi 

Z15  75+6  psi 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  279. 
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XAPPi  OrrlwIAL  TEST  METHOD  X403  OS-76.  PERKINS  MODEL  C OR  C-A 
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CA,  AIR  CLAMP 

L593 

♦ 

73©  7 

90®  5 

1 do  3 

4©  6 

1®  47 

1 1 J 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

JUMBO, HAND  DRIVEN 

L250L 

* 

572207 

6747© 3 

3530o  5 

1 035®  7 

103®  >1 

11N 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI , LBOMAHGY, 

MANo CLAMP,  20C,65*RH 

GMEANS;  62o0  75® 7 1®B3 

95*  ELLIPSE:  12®o  30  8 WIIH  GaMMA  - 37  DEGREES 
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KIL0PRSCRL 

420  440  460  480  500  520  540  560  580  600  620 


BURSTING  STRENGTH,  HIGH  RANGE 


SAMPLE  663  = 62.  PSI  SAMPLE  Z15  = 76.  PSI 

SAMPLE  863  = 427  KIL0PASCAL  SAMPLE  Z15  - 522  K IL0PASCAL 


340  360  380  400  420  440  460  480  500  520 

KIL0PASCAL 
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TnPPI  wAEEAadKATI VE  REFERENCE  PROGRAM 
nNAEYSlS  XI 5-1  TABLE  1 

TEARING  STReNgIr,  GRAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  TENTATIVE  TEST  ME I no J 1414  TS-fcS.  INTERNAL  TEARING  RESISTANCE  OF  PAPER 


SAMPLE  jdND  SAMPLE  HEAT-SET  OFFSET  BOOK  TEST  Do  * 15 


LAB 

E85 

79  GiAio  k*a&  . 

dWUARc  aAiaA'iiN 

015 

93  GRAMS 

; PER  : 

SQUARE  METER 

CODE 

MEAN 

DEV 

No  g)lv  y 

SDR 

R.  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

R©  SDR 

VAR 

F LAB 

LI  03 

37.73 

- 1.62 

-©  7o 

.59 

.49 

50.  40 

-1.26 

-©  53 

1©  40 

©90 

15T 

6 LI  03 

LI  0 5 

37.87 

-1.48 

-©  u •* 

1.77 

1.45 

49.47 

-2.  19 

-©  93 

l©4  1 

.90 

15T 

A L 1 05 

L107 

40.  00 

.65 

© 

100o9 

8.  80 

56. 00 

-15.66 

-6©  63 

5©  07 

3025 

1 5T 

» LI  07 

LI  15 

40.67 

1.22 

a o A 

20  19 

1.  81 

49.60 

-2.06 

-o  87 

1©66 

lo  08 

15C 

6 LI  15 

LI  1 8 

370  80 

-1.55 

-©  4 <L 

1.21 

. 99 

49.  73 

-lo93 

-o  82 

1©  58 

1.01 

15T 

A LI  18 

LI  2 1 

40o  00 

. 65 

0 

1 . 4o 

1.  20 

50,  47 

-1.  19 

-o  51 

1©  13 

.72 

1ST 

0 LI  2 1 

LI  22 

38.  17 

-1.18 

-a  33 

.90 

.74 

50,71 

-.95 

-o  40 

1©  30 

o 8 4 

1 5C 

0 LI  22 

LI  24 

35.  87 

-3.43 

- i© 

1 o 55 

1.  23 

490  53 

-20  13 

-c  90 

1©  8 1 

1.  16 

1 5T 

A LI  24 

LI  26 

39o  60 

.25 

© 1 ^ 

1.84 

1.  52 

51. 53 

13 

-©  05 

lo68 

1.08 

1 5T 

A LI  26 

LI  28 

37o  87 

-1.43 

•oOJ/ 

1 o 36 

1.12 

51.  13 

— o 53 

-©22 

©99 

o 63 

1 5T 

A L 1 28 

LI  3 1 

440  00 

4065 

fii©  A 7 

1.31 

1.  03 

54.  93 

30  27 

1©  39 

1 o 98 

lo  27 

1 5A 

A L 1 3 1 

LI  34 

41. 07 

lo72 

© 9 U 

o 88 

.73 

52.  40 

.74 

o 3 1 

.99 

.63 

15C 

0 LI  34 

LI  39 

40o  53 

1.13 

© -J  J 

.33 

.69 

52.  53 

.87 

© 37 

1©  46 

. 93 

15T 

A LI  39 

LI  4 1 

37.73 

-1.62 

1.44 

1.16 

49o33 

-2.33 

-©99 

o98 

.63 

15T 

0 L141 

LI  43 

36o  93 

-2.42 

•lj43 

1.28 

1.05 

46.  53 

-30  13 

- lo  32 

lo  46 

.93 

1 5T 

A L 1 43 

LI  45 

£9.  80 

-9.55 

-4o 

1.47 

lo  21 

35.53 

-16. 13 

-6©  83 

5©  26 

3.37 

15T 

« L 1 45 

L148 

39.47 

.12 

© 

.92 

.75 

520  OC 

.34 

c 14 

©76 

.48 

15T 

A L 1 48 

LI  50 

37.45 

-1.90 

-©  o9 

o 34 

. 26 

49.  08 

-2.  58 

— lo  09 

1 © 20 

©77 

15T 

A LI  50 

LI  57 

350  93 

-3.  42 

•lo3^ 

.83 

.73 

47.67 

-3.79 

— lo  61 

lo  25 

.80 

15T 

A LI  57 

LI  58 

40.  00 

.65 

2.00 

1.65 

4b  o 53 

-3.  13 

- 1.32 

1 © 77 

1.  13 

15R 

* L 1 58 

LI  59 

28.  80 

-.55 

“a  4© 

1. 52 

1.  25 

49.73 

- lo  93 

-.82 

2©  09 

lo  34 

15L 

A LI  59 

L162 

26.  53 

-2.  82 

.74 

0 6 1 

50.  00 

-1.66 

-©  70 

1©07 

©69 

15T 

0 LI  62 

LI  63 

40.67 

1.  52 

1.13 

.93 

52.  87 

1.21 

©51 

t©60 

1©  92 

1 5T 

A LI  63 

L166 

28.  07 

-1.28 

-©  33 

1 . 2. 

1.  01 

52.  33 

o 67 

© 28 

1©  40 

o 90 

15T 

0 L 166 

LI  70 

39.  07 

-.23 

1 o 03 

. 85 

52.  20 

o 54 

©23 

1©01 

o 65 

15T 

A LI 70 

LI  76 

27.73 

•1.62 

-©7a 

1.  28 

1.  05 

53.07 

lo  4 1 

o 60 

1c  28 

a 82 

15T 

A LI  76 

L182A 

38.67 

-.63 

-© 

1.16 

» 97 

49.  00 

—2©  66 

-1©  13 

2©  33 

1.49 

15A 

A L182A 

L182T 

40.93 

1.  53 

©7^ 

1.22 

1.  01 

54.  13 

2o  47 

1©  05 

2©  00 

lo  28 

15T 

A L182T 

LI  83 

390  87 

.52 

© 

.65 

0 69 

52.  20 

o 54 

o 23 

©94 

o 60 

15T 

A L 1 83 

1185 

37.  47 

-1.63 

•©  od 

.74 

.61 

51 . 33 

-o  33 

-©  14 

lo©5 

.67 

15T 

A LI  85 

LI  89 

29.33 

-.02 

— © «ii*  1 

.93 

. 80 

51. 47 

-o  19 

-©08 

1©  36 

.87 

15T 

A L 1 89 

L190C 

28.67 

-.63 

“©  -5  4. 

o 9w 

.74 

50 . 73 

-c  93 

-©  39 

1.3  3 

. 86 

15T 

A L190C 

L 1 9 1 

39.  47 

.12 

1.41 

1.  16 

51.73 

.07 

.03 

3o  53 

2o  27 

15T 

A LI  91 

L 1 94 

45o  30 

5.95 

<L*17 

2.73 

2.  25 

5q.  50 

4®  84 

2©  05 

lo  28 

© 82 

1 5T 

* LI  94 

L195 

28.  13 

-1.22 

-©^7 

1.41 

1.  16 

50.  27 

- 1©  39 

-o  59 

lo  49 

o 95 

15C 

A L 1 95 

L206 

38o  47 

-.63 

-©  <♦  1 

1.15 

. 93 

5u.  40 

- lo  26 

-©  53 

1©  99 

1©  28 

15T 

A L2  06 

L207 

49.  C 9 

9.74 

4©  ^4 

1.47 

1.21 

51.  80 

.14 

o 06 

1©C6 

© 68 

15R 

* L207 

L21  1 

36.73 

-2.62 

-1.4.41 

.59 

.49 

49.00 

-2066 

- lo  13 

lo  25 

a 80 

15R 

A L211 

L212 

39.73 

.33 

© 1 O 

4.  3U 

3.  70 

5a.  40 

4©  74 

2c  01 

4o  47 

2o  86 

1 5T 

* L212 

L213 

4 1 .33 

1.93 

1.25 

1.  02 

53.  60 

1©  94 

o 82 

1©  06 

.68 

15T 

A L213 

L217 

37.62 

-1<,7. 

-©  ol 

.99 

.81 

46.  84 

—2©  82 

- 1©  19 

1©  04 

o 67 

15Q 

A L217 

L223 

40.  29 

.94 

0*4 

lo07 

. 88 

5c.  01 

.35 

o 15 

1©  09 

.70 

15R 

A L223 

L224 

25.53 

-3.82 

-1©  7© 

. 52 

.43 

40.  6 7 

-4©  99 

-2©  1 1 

lo  1 1 

.71 

15T 

A L224 

L225 

41.  80 

2.  45 

1.14 

.77 

.04 

MO  DATA 

REPARTED 

FAR  SAMPLE  G15 

15T 

M L2  25 

L22  8 

35.87 

-3.48 

-1. 

2.07 

1.70 

40.  13 

-11.53 

-4©  88 

2©  20 

1.41 

15T 

* L228 

L232 

40o  00 

.65 

1.07 

.33 

56.  13 

4.47 

1©  89 

lo  4 1 

. 90 

15T 

* L232 

L233 

27.93 

- 1.42 

-©  4©V© 

• 3u 

.06 

51. 20 

— c 46 

-o  19 

1©93 

1.  24 

15T 

A L233 

1237A 

28o60 

-.75 

— O 

1.  IE 

. 92 

53.  13 

1.47 

o62 

1©  19 

.76 

15T 

A L237A 

L237B 

40.60 

1.25 

. *>0 

.74 

o o 1 

54.  73 

30  07 

1.  30 

© 96 

o 62 

1 5T 

A L237B 

1238A 

26.27 

— 3©  03 

- 1© 

1.05 

.65 

49.33 

-2©  33 

-©99 

2©  50 

1.60 

15T 

A L238A 

L24  1 

42o  73 

3.  33 

1 3 jd 

1.55 

1.  10 

5o.  67 

5©  0 1 

2o  12 

1©  45 

.93 

1 5T 

A L241 

L24  2 

41.92 

2.57 

1©  <itrf 

1.04 

a 60 

55.  15 

3©  4 9 

lo  48 

1©  56 

1.00 

15U 

A L242 

L243 

37o60 

-1.75 

— © 0 41 

1 o 50 

1.  07 

51  o 53 

-©  13 

-.  05 

1.  19 

o 76 

15T 

A L243 

L24  4 

42.30 

3.  4. 

1 © *>  1 

O 9 4 

.77 

5o.  00 

4034 

lo  84 

1 o 73 

1.11 

15C 

0 L244 

L248 

39o  44 

.09 

© 04 

o 63 

.52 

51. 00 

-©66 

— o 28 

1.72 

lo  1 1 

15J 

A L248 

1249 

42.  00 

2.  65 

1 © 4© 

4.09 

3.  37 

51. 73 

©07 

o 03 

1©  03 

©66 

15T 

A L249 

L254 

38.53 

-.82 

-©  *><3 

.9a 

#75 

51  o 4 7 

-e  19 

-ooe 

lo  19 

o 76 

15T 

A L254 

L255 

39.  13 

-.22 

-©AO 

o 85 

o o9 

49. 87 

— 1©  79 

-o  76 

.92 

.59 

15T 

A L255 

L259 

42.  80 

3.45 

1©  O A 

1.  1 a 

. 94 

5o.  20 

4©  54 

1©  92 

1.08 

.69 

15T 

A L259 

L261 

27.33 

-2.  02 

-©*4 

lo  45 

1.  19 

47.80 

-3©  86 

- lo  63 

lo  4 8 

a 95 

1ST 

0 L261 

L262 

40o  07 

.72 

0 

o 80 

. oo 

51. 40 

-.26 

-oil 

©74 

.47 

15T 

A L262 

L26  4 

40.00 

.65 

© *30 

2.  14 

1.  7. 

520  27 

.61 

o 26 

lo  83 

1.  17 

15T 

A L264 

1268 

290  60 

• 2a 

© 

1.12 

o 92 

51. 85 

o 19 

o 08 

1 o 4 8 

©95 

15T 

A L268 

L273 

36.27 

-3.03 

•1)44 

1.22 

la  01 

51.47 

-o  19 

-©  08 

1©6C 

lo  02 

15T 

A L273 

L275 

410  87 

2.52 

1.17 

.99 

. 82 

55,  27 

1©  6 1 

© 68 

1 o 49 

.95 

15T 

0 L275 
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ANALYSIS  XI 5-1  TABLE  1 

TEAMING  SXRENGXA,  GRAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  TENTATIVE  TEST  MEXeoD  T414  TS-65,  INTERNAL  TEARING  RESISTANCE  OF  PAPER 


SAMPLE 

ub  NO 

SAMPLE 

heat- 

SET  OFFSET  BOOK 

TEST 

D.  • 15 

LAB 

E85 

79  GRAMS  PEA  SuUARE  MEIER 

G15 

93  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

NoJcV 

SDR 

R»  SDR 

MEAN 

DEV 

N0  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

L278 

4 1 o 73 

2.35 

ltl  A 

1.23 

1.05 

55.33 

3.67 

1.  56 

1.80 

lo  15 

15T 

0 

L278 

L279 

39»  07 

-o28 

-•A* 

2.12 

1.  75 

50.53 

-1.  13 

-.4  8 

1.60 

1.02 

15T 

0 

L279 

L2S0 

39o  07 

-.28 

-a  A d 

.96 

.79 

52.  33 

.67 

.28 

1.40 

• 90 

15L 

0 

L280 

L281 

39.20 

-.15 

-a  07 

1.37 

lo  13 

50b  13 

-1.S3 

-.65 

1.64 

1 0 05 

1ST 

0 

1281 

L285 

35o  73 

-3.62 

•IsOO 

3o  28 

2o  70 

47  0 73 

-3.93 

-I066 

2.  12 

1.  36 

15T 

0 

L2e5 

L288 

40o33 

.98 

© <+o 

2.74 

2.26 

53.  87 

2.21 

0 93 

1.60 

lo02 

1ST 

0 

1288 

L290 

4 lo  0 7 

1.72 

© o 0 

.96 

.79 

51o  80 

.14 

0O6 

lo  2 1 

• 77 

15T 

0 

L290 

L291 

39.60 

.25 

0 i* 

0 88 

. 60 

49.  80 

-I086 

-.79 

1.32 

.85 

15A 

O 

L291 

L303 

420  93 

3o5S 

1©  o7 

1 0 85 

1.  51 

50.  53 

4.87 

2.  06 

2.07 

1.32 

15L 

0 

L303 

L305 

37.53 

-1.82 

-©  dd 

.92 

e 75 

51o  27 

-.39 

-0  17 

1.53 

.98 

15T 

0 

L305 

L309 

40.  07 

.72 

© 00 

0 9o 

e 79 

52.67 

1.01 

o 43 

lo  84 

1.  18 

15T 

0 

L309 

L31  1 

40.67 

1.32 

0 0 A 

lo  95 

lo  61 

52  0 40 

.74 

.31 

1.88 

lo  21 

15T 

0 

1311 

L312 

38.73 

-.62 

~©<i* 

lo  1 0 

. 91 

50,  07 

-1.59 

-0  67 

2.28 

1.46 

15T 

0 

L312 

L313 

38.93 

-.42 

•©  A * 

2o  12 

1. 75 

52o  13 

.47 

0 20 

2.45 

1.57 

15L 

0 

L3  13 

L315 

39.47 

.12 

qU9 

lo30 

1.  07 

55.  29 

1.63 

0 69 

.95 

.61 

15T 

0 

L315 

L32  1 

40.80 

1. 4. 

© 09 

lo0e 

e 89 

52.67 

1.01 

0 4 3 

1.35 

0 e6 

15T 

0 

132  1 

L328 

29047 

• 12 

© 00 

1.19 

a 98 

50.  90 

-.76 

-o32 

1.07 

0 69 

15T 

0 

L328 

L33  3 

42.40 

3.05 

1 s 

lo  30 

lo  07 

53 0 87 

2.21 

0 93 

1.36 

0 87 

1ST 

0 

L333 

L334 

260  67 

-2.68 

-1©  <£d 

o62 

. 51 

49.  73 

-1.93 

-0  82 

1.49 

. 95 

15T 

0 

1334 

L33  6 

39.53 

.18 

0 0^ 

.99 

. 82 

52  0 00 

0 34 

0 14 

1.60 

1 e 03 

15T 

0 

L3  36 

L344 

38.  00 

— 1. 35 

-©  <©d 

0 35 

.70 

51. 40 

-.26 

-0  11 

2.  82 

1«81 

15C 

0 

L344 

L345 

39.47 

.12 

0 00 

.74 

0 0 1 

52.  83 

.67 

.28 

1.05 

o67 

15T 

0 

L345 

L348 

38o  93 

-.42 

“©A  9 

1.03 

0 85 

54q  40 

2.74 

lo  16 

1.35 

.87 

1 5T 

0 

L348 

L352 

440  19 

4.  84 

cLg,  C9 

2o  24 

1.34 

5o0  42 

4.76 

2o  02 

2.94 

I088 

15C 

0 

L352 

L358 

43.87 

4.52 

IU 

.92 

.75 

55b  07 

3.41 

lo  44 

lo  03 

066 

15T 

6 

L358 

L36  0 

29.00 

-.35 

-©  A.O 

1.41 

1.  16 

49.  53 

-2.13 

90 

lo  36 

.87 

1ST 

0 

L360 

L376 

37.  13 

-2.  22 

- 1©  OO 

.99 

.82 

49o  20 

-2.46 

-1.04 

lo  82 

1.  17 

15T 

0 

L376 

L382 

35.00 

-4.35 

-<£©  Ud 

0 o5 

. 54 

33 0 67 

-17.99 

-7.62 

.92 

0 59 

1 5T 

* 

L382 

L386 

34.40 

-4.  95 

-<i©  dl 

1.12 

.92 

40.  40 

-5.26 

— 2©  23 

1.55 

.99 

1 5T 

0 

L386 

L388 

46o  67 

7.32 

d©  4 1 

1.80 

1.43 

47.07 

-4.59 

— lo  95 

2.  12 

lo  36 

1 5T 

X 

L388 

L390 

39.67 

.32 

0 1 0 

L0ou 

1.23 

54.  13 

2.  47 

1.05 

1.51 

.97 

15T 

0 

1390 

L44  2 

43.  33 

3.93 

A©  00 

1.  13 

.97 

54  0 67 

3o01 

lo  27 

2.23 

1643 

15S 

0 

L442 

L558 

370  67 

-1.68 

— © 7 o> 

. 82 

.07 

49.  47 

-2.  19 

-0  93 

1.  19 

0 76 

15T 

0 

L558 

1562 

40.40 

1.05 

©** 

lo  30 

1.  07 

52.  20 

.54 

0 23 

086 

• 55 

15T 

0 

L562 

L565 

40o  13 

.73 

© dd 

2o  42 

1.  99 

52b  67 

1.01 

0 43 

lo  18 

.75 

15T 

0 

L565 

L566 

29.73 

.33 

©id 

. 96 

.79 

52.  07 

.41 

0 17 

lo  87 

lo  LO 

15T 

0 

L566 

L574 

39o  67 

.32 

© A 0 

2.06 

lo  09 

51  e 87 

.21 

.09 

2.45 

lo  57 

15T 

0 

L574 

L57  5 

39o  53 

.13 

© 0* 

0 S3 

. 09 

50.  73 

-.93 

-o  39 

1.87 

1.  20 

15L 

0 

L575 

L57  6 

4 1 o 27 

1.92 

© d ^ 

1.03 

. 85 

54c  60 

2.94 

lo  24 

2.  16 

lo  39 

15T 

e 

L576 

L580 

38.  27 

-1.08 

-©  d0 

.70 

o 53 

48.40 

-3.  26 

— 1©  38 

0 83 

0 53 

15T 

0 

1580 

L581 

28.64 

-.71 

*©  dd 

O 60 

e 54 

52.  33 

.67 

0 28 

.97 

.62 

15Q 

0 

L581 

L587 

39.87 

.52 

© * + 

.92 

0 75 

52,  53 

.87 

.37 

1.41 

.90 

15T 

0 

L587 

L596 

13.  60 

-25.75 

-A  1©** 

4.69 

3.  86 

120  73 

-38.93  - 

16.48 

2©  46 

1.58 

15T 

* 

L596 

L599 

39.53 

.13 

©0* 

.85 

. 69 

50.  27 

-1.39 

-.  59 

1.39 

. 89 

15T 

0 

1599 

L60  0 

40.47 

1.12 

0 

1.30 

1.  07 

54.67 

3.01 

lo  27 

1.84 

lo  18 

15T 

0 

1600 

16  04 

51.73 

1 2o  38 

d©  7 7 

1.93 

1 . o5 

4b.  53 

-3.  13 

- 1.  32 

2o  56 

1,64 

15T 

* 

L604 

L6C6 

41.  13 

1.78 

© OJ 

.99 

0 82 

53o  20 

lo  54 

0 65 

1.01 

• 65 

1ST 

0 

1606 

L61  0 

44.  27 

4.  92 

2.*  £.9 

2.  37 

1.95 

58  0 00 

60  34 

2o  68 

20  73 

lo  75 

15T 

« 

16  10 

L618 

29.73 

.33 

©id 

.70 

.53 

49.20 

-2.46 

- lo  04 

2.  1 1 

lo  35 

15T 

0 

L618 

L622 

26o  67 

- 1 2. 68 

•d3  9 i 

0 82 

. 0 7 

25b  33 

-26.33  - 

1 lo  15 

0 

0 

• 58 

1 51 

* 

L6  22 

1625 

43.  27 

3.92 

A © 

5.  95 

4.  69 

52b  53 

.87 

.37 

30  96 

2o  54 

1 5T 

0 

L625 

L626 

27.  13 

-2.22 

-lo  Ud 

.64 

. 53 

49b  93 

-1.73 

-o73 

1.33 

0 86 

15L 

e 

16  26 

L651 

90  07 

-30.23 

-14© 10 

0 20 

0 21 

11b  33 

-40.33  - 

1 7o  08 

0 49 

0 3 1 

1 5T 

* 

L651 

L652 

29.  71 

.3o 

©17 

2o  40 

2.  03 

51. 87 

.21 

0 09 

2.  33 

lo  49 

15C 

0 

L6  52 

L6  54 

36o  60 

-2.7a 

- A©  <id 

. 06 

0 52 

49.  47 

— 2o  19 

— o 93 

1.55 

1 0 0 0 

15T 

0 

L654 

L67  0 

36o  8 0 

-2.  55 

— 1 • 1 ^ 

1.03 

. 89 

4b0  53 

-3c  13 

-lo  32 

I068 

lo08 

1ST 

0 

1670 

L676 

38.  13 

- lo  22 

-©  d7 

.92 

.75 

50c  80 

-086 

-036 

1.97 

lo  26 

15T 

0 

L676 

1684 

39.20 

-.  lo 

— © 0 7 

lo  47 

1.21 

49.20 

-2.  46 

- lo  04 

5.39 

3o  45 

1 5L 

e 

L684 

1685 

420  80 

3.45 

A©  u 1 

1 0 52 

1. 25 

530  47 

1.81 

0 76 

1.77 

1.  13 

15T 

0 

L685 

L692 

27033 

-2.02 

-*  W 

lo  Oo 

9 60 

50.  13 

-1.53 

-0  65 

.99 

s63 

15T 

0 

L692 

L696 

22.93 

-6.42 

-*i©  ** 

1.23 

1. 05 

47q  07 

— 4e  59 

- lo  95 

1.28 

0 82 

1 5T 

* 

L696 

1697 

39.  15 

-.20 

-©0^ 

.37 

.72 

51 . 56 

-.  10 

— 0 04 

1.39 

0 89 

15T 

0 

L697 

L69  8 

37093 

-1.42 

— © 00 

0 do 

. 60 

51.67 

• 01 

0 00 

lo  76 

1,  13 

15L 

0 

169  8 

L704 

38.67 

— o 63 

-©  dRi 

2o  09 

ls  72 

NO  DATA  REPORTED 

FOR  SAMPLE  G15 

15T 

M 

1704 

L735 

38.  27 

-1.08 

-•dip 

1.49 

1.  22 

do©  40 

-1.26 

-0  53 

lo  55 

.99 

15T 

0 

L735 

GR0  MEAN 

- 390  35 

GRAMS 

6AAND  mean 

■ bi  © 66 

GRAMS 

TEST 

DETERMINATIONS 

- 15 

SD  MEANS 

- 20  15 

GRAMS 

36  at  MEANS 

■ <c©  06 

GRAMS 

118 

LABS  IN 

GRAND 

MEANS 

A VEjjLkGt,  a.  m 

1.21 

GRaMS 

AVERAGE  SDR 

" 1.56  GRAMS 

GR0  MEAN 

- 385o  9 

MliLINEtfTON 

mIaKu  mean 

* dUo06 

MI11INEWTON 

13 


DEPART  Nfl0  62S  TAPPI  6ttLLAB3RATl  VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T15- 1 TABLE  1 

7u.Atti.NG  STRENGTH.  GRAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  ISNlAIItfa  TEST  METSO D T414  TS-65,  INTERNAL  TEASING  RESISTANCE  OF  PAPER 


LAB 

SAMPLE 

E85 

79  GRaMS 

usJtil) 

k^Ljjx.  Atil  h.R 

SAMPLE 

615 

HEAT- 
93  GRAMS 

SET  OFFSET  B66K 
PER  SQUARE  METER 

TEST 

D*  ' 

• 15 

CADE 

MEAN 

DEV 

Ho  4,V 

SDR 

Ro  SDR 

MEAN 

DEV 

N*DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  55 

40o  93 

1*  53 

2.28 

1, 88 

50*  00 

-1.66 

— o70 

1 0 85 

1*  19 

15X 

♦ 

LI  55 

LI  67 

40„  80 

1*45 

, OB 

lo01 

* 83 

52*  63 

1.  17 

0 50 

1*28 

0 82 

15W 

♦ 

1167 

L226B 

38053 

-,82 

•9  ^6 

Is  19 

*98 

50 0 67 

— o 99 

-.42 

lo  45 

.93 

15V 

♦ 

L226B 

L226C 

39*39 

* 04 

0 OR 

1*  46 

1*21 

50*43 

-1*23 

-.52 

lo  27 

*81 

15V 

♦ 

L226C 

L250L 

44*47 

5*  12 

1 0 4 1 

1*  16 

53.  93 

2*27 

0 96 

1.49 

.95 

15B 

♦ 

L250L 

L251 

38*20 

-1*  15 

1. 70 

1*40 

50.20 

-1.46 

-.62 

1.82 

1«  17 

15K 

♦ 

L251 

L30  1 A 

37,  13 

-2.22 

-A® 

.99 

• 82 

46*  13 

-3.  53 

-1.49 

lo  19 

.76 

15N 

♦ 

1301A 

L326 

43*  53 

4.18 

A© 

7.07 

5,  82 

50.07 

— lo  59 

-.67 

lo67 

1*07 

15N 

♦ 

L326 

L339 

40*67 

1*32 

0 U i 

1*18 

s 97 

56,  07 

4,4  1 

1*  87 

lo71 

lo  10 

15N 

♦ 

L339 

L34  1 

400ao 

1.4a 

® OG 

.94 

*77 

53*  93 

2.27 

*96 

1.62 

1*04 

15N 

♦ 

L341 

L356 

38*20 

-1,  15 

-® 

1*26 

1*04 

53.  40 

lo74 

*74 

2.  16 

1*39 

15N 

♦ 

L356 

L396M 

39*93 

.58 

0r7 

1*67 

1*37 

53.  13 

1*47 

*62 

1.30 

*83 

15V 

♦ 

L396M 

L585 

42*  80 

3.45 

l9ol 

1.26 

1.  04 

67.33 

5*67 

2*40 

2.09 

1*34 

15E 

♦ 

L5  85 

L680 

37,73 

-1*62 

-»7o 

1*28 

1. 05 

50.93 

-.73 

-0  3 1 

1*28 

*82 

15V 

♦ 

L680 

L705 

39*73 

.38 

9 i O 

1*83 

1.51 

49.  07 

-2o  59 

— lo  1 0 

2*81 

I08O 

15X 

♦ 

L705 

L706 

37*33 

-2.02 

•8^ 

0 98 

* 60 

51.20 

-*46 

-0  19 

4*  13 

2*65 

15V 

♦ 

L706 

L734 

38*67 

-.68 

1.63 

1.34 

5cb  27 

.61 

.26 

4o  33 

2.78 

15N 

♦ 

L734 

L738 

39,07 

-.28 

*9  1 

4*67 

1.37 

53.  07 

1*41 

06O 

1*67 

1,07 

1 5X 

♦ 

L738 

TOTAL  NUMBER  GF  LABORATORIES  EEPOR7ING  - 148 

Best  values:  E85  39\5  + 3.5  grams 

G15  51.6  + 4.0  grams 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  107, 

145,  207,  228,  382,  604,  622. 

Data  from  the  following  laboratories  appear  to  be  off 
by  a multiplicative  factor:  596,  651. 

Data  from  the  following  laboratories  appeared 
to  be  off  by  a multiplicative  factor:  226B, 

226C,  396M,  680,  706.  Code  15V  was  assigned 
temporarily  put  in  a factor  of  2. 
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REPORT  NO*  623  TAPPI  *.0LLAB0kATI  VE  REFERENCE  PROGRAM 

ANALYSIS  T15-1  TABLE  2 

TEaxING  STRENGTH.  GRAMS  - PRIMARILY  PRINTING  PAPERS 


TAPPI 

TENTATIVE 

TEST 

tAETnuD 

T414  TS-65, 

INTERNAL 

TEARING  RESISTANCE  0F  PAPER 

LAB 

MEANS 

COOkDxN  aI'oS 

AVO 

CODE 

F 

ESS 

G1  5 

major 

MINOR 

VAR 

PROPERTY TEST  INSTRUMENT CONDITI0N S 

L651 

* 

9o  07 

11*33 

-SOo  26 

-4*  15 

Q 

151 

TEARING 

STRENGTH 

35 

T0 

110G. THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L596 

n 

13o60 

12*73 

-46*  20 

— 6o  6 1 

£o7<L 

15T 

TEARING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L622 

* 

26067 

25*33 

-28.  10 

— 3o  0 1 

ot.2 

15L 

TEASING 

STRENGTH 

35 

T6 

HOG,  L0RENTZ- WET  IRES 

LI  45 

* 

29  o SO 

35o  53 

-18*  40 

-3*57 

15X 

TEARING 

STRENGTH 

35 

T0 

HOG,  THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L696 

« 

32*93 

47*  07 

-7o  70 

1*75 

o b*  4 

15X 

TEARING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L386 

0 

34  04  0 

46*40 

-7.22 

o 21 

© 90 

131 

TEASING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L382 

tt 

35o©0 

33*67 

-16*  34 

-8*  70 

© oO 

151 

TEARING 

STRENGTH 

35 

T0 

1 10G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L224 

0 

35o53 

46o  67 

—6*  27 

— * 46 

© o 7 

15T 

TEASING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF!  SCALE 

TO 

IOC  ) 

L285 

0 

35*73 

47*73 

-5*  34 

* 10 

<i©  t#  3 

151 

TEARING 

STRENGTH 

35 

T0 

1 10G, THWI NG-ELMENDORFI SCALE 

TO 

100  ) 

L228 

# 

35o87 

40*  13 

-10*  93 

-3*  05 

1© 

15T 

TEARING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF! SCALE 

TO 

IOC  ) 

LI  24 

0 

35*87 

490  53 

-3©  90 

1*19 

lQ  d.2. 

151 

TEASING 

STEENGTH 

35 

T0 

110G, THWING-ELMENDORF! SCALE 

TO 

100  ) 

LI  57 

0 

35093 

47*87 

-6*  1 1 

s 03 

o 7 O 

15T 

TEASING 

STRENGTH 

35 

T0 

HOG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L27  3 

0 

36*27 

5 1 o 47 

-2*  19 

2e  18 

A©U3 

1 5T 

TEASING 

STRENGTH 

35 

T0 

1 1 OG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L238A 

0 

36*27 

49*33 

-30  79 

*76 

1©*3 

1 5X 

TEARING 

STRENGTH 

35 

T0 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L 1 62 

0 

3 6 o 53 

50*  00 

-3*  1 1 

lo  00 

o 

15T 

TEARING 

STRENGTH 

35 

T0 

1 1 OG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L654 

0 

36*6  0 

490  47 

-3*  4 7 

o 60 

o 7 O 

loX 

TEARING 

STRENGTH 

35 

T0 

1 10G, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L334 

0 

36067 

49*73 

—Jo  22 

e 73 

o73 

15X 

TEARING 

STRENGTH 

35 

T0 

HOG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L21  1 

0 

36o  73 

49o  GO 

-3©  73 

o 19 

© oo 

1 3 A 

TEASING 

STRENGTH 

35 

T0 

11 OG , THWING-ELMEND0RF .DIGITAL  READOUT 

L67C 

0 

360  80 

48o  53 

-4*  03 

-*  17 

o*S 

131 

TEARING 

STRENGTH 

35 

TO 

1 10G, THWING-ELMENDORF(  SCALE 

TO 

ICO  ) 

L 14  3 

0 

36o9J 

480  53 

-Jo  94 

-*  27 

©99 

13T 

TEARING 

STRENGTH 

35 

TO 

HOG.  THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L30  1A 

* 

37c  13 

4 8o  13 

-4*  11 

-c  69 

*79 

15N 

tearing 

STRENGTH 

35 

TO 

1 1 OG. THWING-ELMENDORF,  NO  CUT  OUT 

L626 

e 

37*13 

49*  93 

-2*  76 

*51 

o 09 

15L 

TEARING 

STRENGTH 

35 

TO 

HOG.  10RENTZ-WETTRES 

L37  6 

0 

37*13 

490  20 

-Jo  31 

o 02 

o 99 

15T 

TEASING 

STRENGTH 

35 

TO 

110G, THWING-ELMENDORF!  SCALE 

TO 

ICO  ) 

L706 

♦ 

37033 

51*  20 

— 1 o 6 8 

lo  20 

1*72 

13V 

tearing 

STRENGTH 

35 

TO 

1 10G, THWING-ELMENDORF  X 2 

L692 

0 

37*33 

50o  13 

-2o4S 

*49 

*75 

1 5X 

TEARING 

STRENGTH 

35 

TO 

HOG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L261 

0 

37*33 

47*  80 

-4*  23 

-1*06 

1*07 

13  X 

TEARING 

STRENGTH 

35 

TO 

1 10G, THWING-ELMENDORF! SCALE 

TO 

100  ) 

LI  50 

0 

37045 

49o  08 

-3*  19 

-©  29 

e 33 

1 3 X 

TEARING 

STRENGTH 

35 

TO 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

LI  85 

0 

37047 

5 lo  33 

-1*50 

1.  19 

oo4 

1ST 

TEASING 

STRENGTH 

35 

TO 

HOG. THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L305 

0 

37*53 

51*27 

-lo  30 

1*  10 

o o7 

131' 

TEASING 

STRENGTH 

35 

TO 

HOG, THWING-ELMENDORF!  SCALE 

TO 

ICO  ) 

L243 

0 

37*60 

51*  53 

-1*  2o 

1*  22 

*91 

15T 

TEARING 

STRENGTH 

35 

TO 

HOG,  THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L217 

0 

37*62 

480  84 

— 3*  26 

-a  58 

*74 

15w 

TEARING 

STRENGTH 

35 

T0 

1 1 OG. THWING-ELMENDORF, AIR  CLAMP, DIGIT 

L558 

0 

37067 

49o  47 

—2*  76 

-*  20 

*72 

1 3T 

TEARING 

STRENGTH 

35 

TO 

1 1 OG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L680 

♦ 

37*73 

50o  93 

- 1 o 02 

*73 

0 9 4 

15V 

TEARING 

STRENGTH 

35 

TO 

110G, THWING-ELMENDORF  X 2 

LI  03 

0 

37*73 

50*  40 

-20  02 

* 37 

o 09 

1 31 

TEARING 

STRENGTH 

35 

TO 

11 OG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L176 

0 

37073 

53*  07 

-*  02 

2*  14 

*94 

1 5 X 

TEASING 

STRENGTH 

35 

TO 

HOG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

LI  41 

0 

37*73 

49*33 

-20  81 

— o 3 4 

0 9 0 

151 

TEASING 

STRENGTH 

35 

T0 

HOG, THWING-ELMENDORF!  SCALE 

TO 

1 00  > 

LI  1 8 

0 

37*80 

49o  73 

-2*47 

-.  12 

1*60 

151 

TEASING 

STRENGTH 

35 

TO 

HOG,  THWING-ELMENDORF!  SCALE 

TO 

100  } 

LI  0 5 

0 

37087 

49o  47 

-2*  63 

-.35 

1*18 

1 5 X 

TEASING 

STRENGTH 

35 

TO 

11 OG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

LI  28 

0 

37*87 

510  13 

-lo  35 

o 76 

o O 6 

1*1 

TEARING 

STRENGTH 

35 

TO 

1 1 OG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L698 

0 

37*93 

51*67 

-o  94 

1*  06 

* 69 

1 3L 

TEARING 

STRENGTH 

35 

TO 

HOG,  L0RENTZ  — WETIRES 

L233 

0 

37*93 

5 lo  2C 

-1*  29 

.75 

o 9 3 

1 5 X 

TEARING 

STRENGTH 

35 

TO 

HOG, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L344 

0 

38*00 

51*  40 

-1*09 

o 84 

1*23 

15* 

TEARING 

STRENGTH 

35 

TO 

110G,  THWING-ELMENDORF  !W0AIR 

CLAMP ) 

LI  66 

0 

38*07 

52o  33 

-»  35 

1.4  1 

* 95 

15T 

TEASING 

STRENGTH 

35 

TO 

HOG, THWING-ELMENDORF! SCALE 

TO 

100  ) 

L676 

0 

38*13 

50*  80 

-1*  43 

* 34 

1 . 6 1 

15T 

TEASING 

STRENGTH 

35 

TO 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

LI  95 

0 

38o  13 

50.  27 

— 1*  66 

-•  02 

1.  JO 

15C 

TEASING 

STRENGTH 

35 

TO 

110G.  THWING-ELMENDORF  !W0AIR 

CLAMP ) 

L 1 22 

0 

38*17 

50.71 

-lo  49 

* 25 

*79 

1 3* 

TEASING 

STRENGTH 

35 

T0 

HOG,  THWING-ELMENDORF  !W*AIR 

CLAMP  ) 

L3  56 

♦ 

38*20 

53o  4 0 

* 34 

2.  02 

1. 2l 

15N 

TEASING 

STRENGTH 

35 

T0 

HOG, THWING-ELMENDORF,  NO  CUT  OUT 

L251 

♦ 

38*20 

50*20 

— 1 * 86 

-*  1 1 

1 0 2 8 

1 5K 

TEARING 

STRENGTH 

35 

TO 

HOG,  LORENTZ-WETTRES,  20  < 

:,  65%  RH 

L73  5 

0 

3 So  27 

50*  40 

-1  * 06 

-*  03 

1 * A 1 

13X 

TEASING 

STRENGTH 

35 

TO 

HOG,  THWING-ELMENDORF!  SCALE 

TO 

100  f 

L580 

0 

3 8o  27 

48*40 

—3*  1 6 

— 1 * 36 

o 3 0 

15X 

TEASING 

STRENGTH 

35 

TO 

110G, THWING-ELMENDORF!  SCALE 

TO 

100  ) 

L206 

O 

38047 

50*40 

-1*  33 

-.18 

1*10 

151 

TEARING 

STRENGTH 

35 

TO 

1 1 OG, THWING-ELMENDORF! SCALE 

TO 

1 00  ) 

L226B 

♦ 

38*53 

50o  67 

— 1 o 29 
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11 OG.THWING-ELMENDORFt  SCALE 

TO 

100  ) 

L684 

0 

39o  20 

49©  20 

•lo  94 

-1©  52 

£Lq  ^3 

15E 

TEARING 

STRENGTH 
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L604 

* 

51o73 

4 8,  53 

5,  89 

-11, 33 

1,04 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G , THWING-ELMEND0RF(  SCALE 

TO 

ICO  ) 

GMEANS: 

39,35 

51,66 

1,90 

95*  ELLIPSE: 

7,  50 

2,47 

WIT  d 

GAMMA  - 48  DEGREES 

17 


MILLINE  WT  0 N 

420  440  460  480  500  520  540  560  580 


TEARING  STRENGTH,  PRINTING  PAPERS 


SAMPLE  E85  = 39.4  GRAMS  SAMPLE  G15  = 51-7  GRAMS 

SAMPLE  E85  = 386  MILLINEWT0N  SAMPLE  G15  = 507  MILLINEWT0N 


GRAMS 

300  320  340  360  380  400  420  440  460 

MILLINEUT0N 
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REPORT  N0o  62S 


Tapps  uollaeorati  ve  reference  program 

ANALYSIS  T16-1  TABLE  1 

ToarING  SXRENwTE,  GRAMS  - PRIMARILY  PACKAGING  PAPERS 
TAPPI  TEN TAXI Vb  TEST  METRO D T414  TS-E5.  INTERNAL  TEARING  RESISTANCE  OF  PAPER 


NOVEMBER  1979 


SAMPLE 

ARAP  T 

SAMPLE 

BLEACHED 

KRAFT 

TEST 

D.  - 15 

LAB 

B63 

124  GRAMS  Pba  .SQUARE  MEtER 

G 1 9 

106  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  UdV 

SDR 

Ro  SDR 

MEAN 

DEV 

N«DEV 

SDR 

R©  SDR 

VAR 

F 

LAB 

L122C 

123o  0 

1©S 

o ^4 

o©  i 

1©  22 

108.0 

3.  1 

0 72 

4©  7 

loOl 

16C 

0 

LI  22C 

LI  5 1 

1 1 5o  7 

-5©  3 

4©  J 

© 8S 

9S©6 

-9©  3 

-2o  17 

4,7 

lo  02 

16C 

0 

L151 

L23  0 

i2o0  e 

-.7 

-®  i7 

4©  7 

©94 

1 06©  9 

2©  0 

©4? 

5©  7 

1 © 23 

16R 

0 

L230 

L23  IT 

12  1 o 9 

o 3 

e 07 

5©  6 

1©  16 

1 06©  9 

2,0 

©47 

5©  5 

1©  20 

16T 

0 

L231T 

L248 

126o  0 

4©  4 

10  UU 

<£?  d 

© 6 7 

107©  9 

3©  0 

©70 

3©  8 

©82 

16J 

0 

L248 

1.265 

na©o 

-30  S 

50-i 

1 © 03 

100.  9 

-4o0 

•©  93 

5©  1 

1©  10 

16T 

0 

L265 

L324 

130o  2 

So  7 

10V4 

7o7 

1©  34 

108©  3 

3©  4 

o 78 

2,6 

©57 

16T 

0 

L3  24 

L393 

1 1 7o  9 

-3o7 

-©  o-a 

3o  3 

© 00 

102©  9 

-2.0 

-0  46 

3o  8 

0 83 

16T 

0 

L393 

L554 

120o  4 

-lo  1 

•o  <io 

5o  £ 

1©  04 

1 06©  7 

1©  8 

©41 

5©  6 

lo  22 

16C 

0 

L554 

L737 

125o  1 

3o  J 

40t> 

a 90 

1 1 9©  2 

14,3 

3©33 

23©  4 

5o  04 

16C 

0 

L737 

GR©  MEAN 

■ 12 1 o 5 

GRAMS 

ukANU  MEAN 

* 104.9 

GRAMS 

TEST  DETERMINATIONS 

- 15 

SD  MEANS 

■ 40  5 

GRAMS 

©U  OF  MEANS 

* 4©  3 

GRAMS 

9 LABS  IN 

GRAND 

MEANS 

A Vilest  (iii  jJA  * 

5©  0 

GkAMS 

AVERAGE  SDR 

- 4,6 

GRAMS 

GRo  MEAN 

•1 19 1 © 9 

MILLINGTON 

GRAND  MEAN 

-1028©  8 

MILLINEWTON 

LI  06 

130o  8 

9©  J 

2»  wo 

6©  8 

1 © 36 

112©  9 

8©  0 

1©  87 

4©  4 

©95 

16N 

♦ 

LI  06 

L122N 

13a®  5 

13o  0 

R©  92 

7©1 

lo  41 

114©  1 

9©  2 

20  IS 

3©  8 

© 82 

16N 

L122N 

LI  48 

13  2®  1 

1 O0o 

2a  JO 

4©  7 

©94 

11608 

1 1©  9 

2©  77 

4©  8 

1©  04 

16N 

♦ 

L 1 48 

L234 

1330  1 

1 6o  6 

Jo  72 

5©  0 

©99 

1 1 7©  9 

13©  0 

30  02 

5©  4 

1©  17 

16N 

♦ 

L234 

L267 

139®  9 

18o  J 

4a  1 1 

60  J 

lo  29 

1 1 6©  7 

13©  8 

30  2 1 

5©  4 

1.17 

16N 

L267 

L26  9 

1210  9 

o J 

aW? 

6©  2 

1©  23 

108©  8 

3.9 

©91 

5©  4 

lo  17 

16N 

♦ 

L269 

L301B 

11  Jo  0 

-709 

-la7s 

5©  0 

1©  00 

95o  6 

-9©  3 

-2©  17 

4o  8 

1©03 

16N 

♦ 

L301B 

L308 

132o  3 

1 0o  7 

2o  41 

So  1 

1©01 

11  3©  6 

8©  7 

2©  03 

6©  2 

1©  35 

16N 

♦ 

L308 

L702 

117o  6 

-30  9 

-o  09 

So  4 

1 © 08 

1 0 1 « 9 

-3©  0 

-©71 

6©  6 

1©42 

16X 

♦ 

L702 

L728 

1 1 8o  7 

-2o9 

*8  0J 

4©  O 

8 92 

97©  2 

-7©  7 

-i©eo 

3©  8 

0 83 

16N 

♦ 

L728 

L73  0 

1 17o  1 

- 4®  E 

-lo0M 

4©  3 

8 as 

106©  9 

2,0 

0 46 

2c  7 

©58 

16X 

♦ 

L730 

L73  8 

123o  6 

2o  1 

b 4*a 

4©  2 

© 84 

100©  0 

-4©  9 

-lo  14 

4.0 

0 86 

16V 

♦ 

L738 

TOTAL  NUMBER  OF  LABORATORIES  aaPOEIING  * 22 


Best  values:  B63  122  grams 

G19  107  grams 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  737, 

Data  from  the  following  laboratories  appeared  to 
be  off  by  a mutiplicative  factor:  738.  Code  16V 

was  assigned  temporarily  to  put  in  a factor  of  2 
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NOVEMBER  1975 


REPORT  N0o  52S  TAP  Pi  „3LLA3©RATI  VE  REFERENCE  PROGRAM 

**NaLYSZS  TlO-1  TABLE  2 

Xii~.Ki.WG  SXREWgXIi,  GiAMS  - PkIoLARILY  PACKAGING  PAPERS 
TAFPI  TENTATIVE  TEST  MEXauD  T414  XS-65,  INTERNAL  TEASING  RESISTANCE  OF  PAPES 


LAB 

MEANS 

COOKBi  <« 

~XES 

aVG 

CODE 

F 

B63 

G19 

AAJOK 

NIWOR 

k0  du  k 

VaR 

PROPERTY TEST  IN STRUMENT CONDITION S 

L301B 

♦ 

1 130  O 

9503 

-12o2 

-1*  3 

lo 

13N 

TEARING 

STRENGTH 

60 

T© 

1 50G , THWING-ELMENDORF, 

NO  CUT  ©UT 

LI  51 

6 

1 1 5o  7 

9506 

■•1  0*  3 

-2*7 

a 

13C 

TEARING 

STRENGTH 

60 

T© 

150G,  THWING-ELMENDORF 

( W0AXR  CLAMP  ) 

L73  0 

♦ 

1170  1 

1 0 6©  9 

-109 

4o  5 

©72 

loX 

TEARING 

oTRENGTH 

60 

T© 

150G:  GIVE  INSTRUMENT 

MAKE, MODEL 

L702 

♦ 

1 1706 

101o9 

-5*  0 

a 3 

loX 

TEARING 

STRENGTH 

60 

T© 

150G;  GIVE  INSTRUMENT 

MAKE, MODEL 

L393 

6 

11 70  9 

102o  9 

-4*  0 

lo  1 

o7a 

1 3 X 

TEARING 

STRENGTH 

60 

T© 

150G,THWING-ELMEND©RF(  SCALE  T©  IOC) 

L26S 

e 

1 1 So  0 

100o  9 

-3*  J 

“e  4 

lo  U>  7 

loX 

TEARING 

STRENGTH 

60 

T© 

150G,THWING-ELMEND6RF( SCALE  T©  100) 

L728 

♦ 

1 180  7 

97  o 2 

-7*4 

“3o  3 

ood 

13N 

TEARING 

STRENGTH 

60 

T© 

150G , THWI NG-ELMEND6RF, 

N©  CUT  ©UT 

L554 

6 

1 20o  4 

106o  7 

e 4 

2*  1 

lo  13 

13C 

TEARING 

STRENGTH 

60 

Tfl 

150G,  THWI NG-ELMENDORF 

(W0AIR  CLAMP) 

L230 

6 

1 2 Go  8 

10699 

o 9 

2 o 0 

lo  y 9 

loK 

TEARING 

STRENGTH 

60 

T© 

150G . THWING-ELMENDORF , DIGITAL  READOUT 

L231T 

6 

1 2 lo  9 

103*  9 

1*0 

1*2 

io  ib 

13X 

TEARING 

STRENGTH 

60 

T© 

150G , THWI NG-ELMEND6RF( SCALE  T©  100) 

L269 

♦ 

12  lo  9 

108*8 

2*9 

2o  6 

l0cQ 

13N 

TEARING 

STRENGTH 

60 

T© 

150G , THWING“ EL  MENDflRF , 

N©  CUT  ©UT 

L122C 

6 

123o  0 

108o0 

3*  2 

lo  2 

lo  a 1 

130 

TEARING 

STRENGTH 

60 

T0 

150G,  THWING-ELMEND0RF 

(We AIR  CLAMP) 

L738 

♦ 

123o  3 

lOOoO 

-1*9 

-5o  0 

o 33 

13V 

TEARING 

STRENGTH 

60 

Tfl 

150G , THWI NG-ELMENDORF  X 

: 2 

L737 

# 

1250  1 

1 19*2 

12*4 

7*9 

■sd©  ^ 7 

1 3 C 

TEARING 

STRENGTH 

60 

T© 

150G,  THWING-ELMENDORF 

(We AIR  CLAMP) 

L248 

& 

1 26©  0 

107*9 

5*  J 

"o  9 

o o9 

16  J 

TEARING 

STRENGTH 

60 

T0 

150G,  LORENTZ-WETTRES 

L32  4 

e 

13  Go  2 

10  8©  3 

3*  3 

•Jo  5 

loUb 

13T 

TEARING 

STRENGTH 

60 

T© 

150G.THWING-ELMENDORF( SCALE  TO  100) 

L106 

♦ 

13  Co  3 

1 1209 

12*2 

-*  3 

lo  A b 

1 ON 

TEARING 

STRENGTH 

60 

Tfl 

150G, THWING-ELMENDORF, 

N©  CUT  ©UT 

LI  48 

132o  1 

1 16o  8 

15*9 

lo  3 

3*9 

loN 

TEARING 

STRENGTH 

60 

T0 

150G, THWING-ELMENDORF, 

NO  CUT  ©UT 

L308 

132o3 

113*6 

1 J®  8 

-lo  1 

l o lb 

loN 

TEARING 

STRENGTH 

60 

T© 

150G, THWING-ELMENDORF, 

N©  CUT  ©UT 

L122N 

* 

1340  5 

1140  1 

lOo  8 

“2*  3 

lo  1 2 

loN 

TEARING 

STRENGTH 

60 

T© 

150G, THWING-ELMENDORF, 

NO  CUT  ©UT 

L234 

♦ 

138®  1 

117,,  9 

Ale  0 

“2o  1 

loJb 

loW 

TEARING 

STRENGTH 

60 

Tfl 

150G, THWING-ELMENDORF, 

N©  CUT  ©UT 

L267 

* 

13509 

1 1807 

22*  3 

-2*7 

l ©^3 

IbN 

TEARING 

STRENGTH 

60 

T© 

150G, THWING-ELMENDORF, 

N©  CUT  ©UT 

GMEANS 

1 2 lo  5 

104o  9 

lo  JO 

55%  ELLIPSE: 

19*  2 

o o 7 

Wllti 

OxiMJlA  a 43  a^IoGREES 
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REPORT  N0*  62S  TaPPI  LOcLAaORATI VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T19-1  TABLE  1 

TENSILE  SREAMlww  .STRENGTH,  LlLdNEWTONS  PEA  METER  - PRIMARILY  PACKAGING  PAPERS 
TAPPI  OFFICIAL  A’iiST  METHODS,  1404  0S-76  AND  T494  03-70,  PENDULUM  AND  CEE  TYPES 


SAMPLE 

liLta&Xsdh  xJ 

SAMPLE 

BUFF  MANILA 

TEST 

D.  ' 

* 20 

LAB 

J02 

98  GRAMS  PER  SQUARE  M El EK 

G 1 7 118  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  V 

SDR 

R.  SDfc 

MEAN  DEV 

N.  DEV 

SDR 

R0  SDR 

VAR 

F 

LAB 

LI  06 

5o  46 

-.20 

-0  o/ 

.34 

1.  46 

7*03  *14 

.47 

o 39 

1.02 

19A 

0 

L 1 06 

LI  07 

40  87 

“o  79 

-<*©  oo 

.37 

1.61 

6014  -.74 

— 2o  48 

.71 

lo  84 

19A 

« 

L 1 07 

L122 

5.44 

-*22 

o 24 

1.  04 

6.85  -c  03 

-.  10 

o 35 

*92 

19A 

0 

1122 

LI  26 

5o  4 8 

18 

°e  u 4, 

all 

* 46 

6*80  -.09 

-.28 

.35 

*90 

19A 

0 

L 1 26 

LI  5 1 

6o  02 

*37 

A©  *4 

.21 

*91 

7*37  .49 

lo  62 

o 42 

lo  09 

1 9A 

0 

LI  5 1 

L157A 

6S  01 

o 35 

1®  Ad 

.19 

* 81 

6.99  olQ 

.34 

o 25 

.64 

19P 

0 

L157A 

LI  571 

50  13 

“o  53 

-1©  <*o 

.20 

* 66 

6. 12  -.77 

— 20  57 

.34 

.39 

1 9 A 

« 

LI  571 

LI  67 

60  1 1 

.45 

A© 

o 24 

1*  05 

7.6  7 o 7 8 

2.62 

.34 

. 88 

19G 

« 

LI  67 

Li  321 

5*48 

-.18 

•®  dd 

. 28 

1.20 

6o 53  -.36 

-1.  19 

o 36 

*92 

19D 

0 

L 1 821 

L182L 

50  68 

• 02 

© d 7 

o 1 o 

. 70 

6o  83  — . 06 

-.20 

.44 

lo  14 

19T 

0 

LI  82L 

L267 

5064 

-»0l 

-9  dd 

.17 

.75 

6.69  -.19 

-.64 

.42 

1.08 

19A 

0 

L2  07 

L217A 

50  7 1 

* 05 

©Ad 

.23 

lo  00 

6.99  oil 

o 36 

o 4 0 

1.02 

19A 

0 

L217A 

L217P 

5o  73 

*07 

.17 

.74 

6o  80  — o 08 

-c  27 

.39 

1.00 

19P 

0 

L2  17P 

1225 

5»  83 

.17 

© d* 

.22 

* 95 

7 o 1 2 o 24 

.79 

.32 

o 83 

19P 

© 

1225 

L237A 

5078 

• 12 

© 4 A 

o 30 

1.30 

7 o 05  o 1 6 

o 55 

.41 

1.07 

1 9Q 

0 

L237A 

L237B 

5*37 

-.29 

“©  S>  d 

.35 

1.37 

bo  9 0 o 02 

. 06 

.49 

1*26 

19A 

0 

L237B 

L238A 

5*  59 

-.07 

4*d 

*24 

1.  04 

6.81  -o  07 

-.24 

o 36 

.92 

19T 

0 

L238A 

L243 

5039 

-.2o 

-93^0 

.13 

o 58 

6.75  -.14 

-.47 

.24 

o 6 1 

19A 

0 

L243 

L26  4A 

5o  72 

.07 

©4*4* 

*19 

* 82 

7*09  .20 

o 68 

o 3 1 

.81 

19A 

0 

L264A 

L264P 

6*  06 

© 40 

19j7 

.24 

lo  05 

7 o 38  o 49 

1.64 

.31 

o 80 

19P 

0 

L264P 

1265 

5o  81 

.15 

9 dR* 

.21 

a 91 

6.90  *02 

o 06 

.42 

lo  08 

19A 

0 

L265 

L267 

5*62 

-o  04 

“9  A J 

.17 

*73 

6.  83  — o 06 

-o  20 

.36 

*92 

19A 

0 

1267 

L268A 

5o  96 

.31 

1©  04 

.17 

*72 

7*09  o 2 1 

. 69 

.37 

*96 

19A 

0 

L268A 

L268P 

6*45 

.79 

<*o  ob 

.61 

2.  6 5 

6* 63  — . 26 

-o  86 

.67 

1.74 

19P 

X 

1268P 

L273 

5*  39 

-.26 

•©  a#  0 

o 33 

1*  41 

6®  8o  —.02 

-.07 

.38 

.98 

19P 

0 

L273 

L278 

5*64 

-o©l 

-©  M-O 

o 1 3 

* 65 

6*  86  — o 0 2 

— o 08 

o 40 

lo  03 

19A 

0 

L278 

1280 

5*53 

-.12 

-0<A4* 

o 22 

* 96 

6*62  — © 26 

-.88 

o 28 

*71 

1 9G 

0 

1280 

L281 

5*  95 

.30 

A@  oo 

o 1 a 

* 65 

7*19  .30 

1.00 

o 43 

lo  11 

1 9G 

0 

12  8 1 

1305 

6*15 

.49 

l9o  7 

. 2o 

1*11 

7 . 27  .39 

1.30 

.37 

.94 

19P 

© 

L305 

L312 

5,95 

.29 

9 *d 

*20 

* 84 

6c  84  -o  04 

-o  14 

o 4© 

1*03 

19D 

0 

13  12 

L324 

5*51 

-.  la 

"csA 

o 12 

• El 

6o  69  — o 1 9 

— o 64 

o 32 

.84 

19A 

0 

L324 

1334 

5,  85 

• 19 

9 OO 

. 1 E 

.71 

6 * 88  — . 0 1 

-o  03 

o 23 

o 60 

19P 

0 

L334 

1336 

180*90 

175.24 

d940  44 

8.00 

54*5  1 

224.90  218.01 

727.28 

12.77 

33o  ©1 

19G 

ts 

L336 

1348 

5*  40 

-.26 

•©  o 7 

* 30 

1*  27 

NO  DATA  REPORTED  FOR  SAMPLE  G17 

19P 

M 

L348 

L356 

5o  43 

-.23 

*9  7 o 

.28 

1*21 

6.67  —.22 

-.  73 

.42 

1.09 

19P 

© 

L356 

L554 

5*89 

.25 

»7o 

. 50 

1 * 5o 

7. 09  o 20 

o 68 

.39 

lo01 

19A 

© 

L554 

1562 

60  08 

.43 

lo  4o 

e 22 

a 95 

6.34  -.35 

- lo  15 

.17 

.45 

19P 

X 

L562 

1565 

6.  05 

.39 

A 9 

.19 

a 84 

7*16  . 27 

o 90 

.34 

o 88 

19T 

© 

1565 

1568 

60  05 

.39 

A 9 dd 

* 1 8 

*76 

7.05  o 16 

o 54 

.36 

*93 

19P 

© 

1568 

L57  5 

5*  53 

-.13 

-©4d 

.21 

a 91 

6*  87  — o 02 

-o  05 

o 30 

.77 

19G 

0 

L575 

1576 

5*  59 

-.07 

-9  **d 

.18 

o 7o 

7.05  .16 

.54 

o 28 

.73 

19A 

© 

L576 

1580 

5o  9 8 

.32 

A©  09 

.20 

* 86 

70 09  .20 

o 68 

o 39 

lo  02 

19G 

0 

1580 

158  1 

5*  29 

-.37 

•A©  4*0 

.42 

1*  82 

7*02  o 14 

.45 

.31 

.79 

19A 

« 

158  1 

16  04 

5*  42 

-.24 

“©  0 6 

.44 

1*88 

6.45  -.44 

-1.46 

.42 

lo  10 

19A 

6 

1604 

L606 

5*  73 

• 08 

9 4*0 

.20 

* 85 

6*58  .09 

.31 

.48 

lo  23 

19P 

© 

L606 

L61  0 

5*  16 

— * 50 

-A©  7d 

o 2e 

* 96 

bo  22  — o 67 

-2.  23 

.52 

1*33 

19A 

© 

L610 

1622 

6*  68 

1.03 

d©  4 d 

. 26 

1.  13 

6.06  1.17 

3o  9 1 

.47 

1.22 

190 

X 

L622 

L6  5 0 

5*  92 

o 26 

® d* 

*29 

1*24 

7*25  o 37 

lo  23 

.44 

1*  13 

19G 

© 

L650 

1652 

5o  80 

• 14 

© 47 

.22 

* 95 

bo  65  -o 24 

-o  80 

.37 

o 96 

19A 

© 

L652 

L676 

5*78 

.12 

9*A 

.57 

1*61 

7 o 05  .17 

o 56 

.49 

1*26 

19A 

0 

L676 

L6  84 

5,79 

.14 

9 40 

«4e 

1.92 

bo  68  —.21 

-.69 

o 95 

2o  45 

1 9 W 

0 

L684 

L689 

5®  1 1 

-.55 

• A©oo 

.21 

* 90 

bo  49  -.40 

— 10  33 

*31 

*80 

19A 

0 

L689 

L73  0 

5*54 

-.12 

-9  4A 

.14 

*59 

8*96  * 07 

.24 

.41 

1*06 

19A 

0 

L730 

L735 

5o  32 

-.34 

-A©  A d 

o2E 

1. 03 

6.68  —.20 

-.  67 

.37 

o 95 

19A 

0 

L735 

1737A 

5*48 

-.17 

•oa^ 

*21 

a 92 

6*65  — *24 

-.79 

.46 

1*20 

19A 

0 

L737A 

L737B 

6*  1 1 

.46 

A©  dd 

. 25 

1*09 

7*23  .34 

lo  15 

.29 

*75 

19A 

0 

L737B 

L738 

5*  37 

“o  29 

-9  *d 

.41 

1*  78 

bo  8 1 — © 07 

— o 25 

.43 

1.  1 1 

19A 

0 

L738 

GRo  MEAN 

* 5*  66 

KILGNERTGN/M 

eRrN  j>  MEAN 

• bo  89  KIL0NEWT6N/M 

TEST  DETERMINATIONS 

• 20 

SD  MEANS 

* o 29 

KILeNEWIGN/M 

8U  OF  MEAN  S 

- *30  KI10NEWT0N/M 

52  LABS  IN 

GRAND 

MEANS 

AVERAGE  s>Dr  - 

© 4*  d 

RIL6NE4T6N/M  AVERAGE  SDR 

- .39 

KIL0NEWT0N/M 

GR0  MEAN 

• 22*31 

LB/INCE 

*RaND  MEAN 

• 39*32  IB/INCH 

L250X 

3o  36 

-2.30 

-7©  79 

©do 

*27 

4*06  -2.83 

-9.42 

. 13 

.34 

19L 

♦ 

L250I 

L25  1 

4*77 

-.89 

•d©  O 4L 

© 4*0 

1.13 

3*54  -0  94 

-3.  14 

.48 

1*  23 

191 

♦ 

1251 

L702 

20*60 

1 4o  94 

oO©  o d 

© 7b 

3*  24 

240  46  17.58 

58.64 

1.53 

3*95 

19X 

♦ 

L702 

TOTAL  NUMBER  GF  LABORATORIES  EXPORTING  - 

60 

21 

Best  values 

: J02  5 

.7  + 0.5 

kilonewton 

per  meter 

G17  6.9  + 0.5  kilonewton  per  meter 


Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  336. 
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REPORT  Nflo  62S 


IAPPI  60LLAS0RATI VE  REFERENCE  PROGRAM 
ANALYSIS  T19-1  TABLE  2 

TENSILE  EEEAElwG  STRENGTH.  AILONEWTONE  PER  METES  - PRIMARILY  PACKAGING  PAPERS 


TAPPI  OFFICIAL 

TiisT  METBOds  ; 

1404 

0S— 76  AND  T494  0S-7O 

, PENDULUM  AND  CRE  TYPES 

LAB 

MEANS 

CO0RLI NaTeS 

aVG 

CODE 

F 

JO  2 

G 1 7 

major 

MINOR 

2©  3i^k 

VAR 

PR0PERXY TEST 

INSTRUMENT — -C6NDITI0NS 

L250I 

♦ 

3036 

4e  06 

-3©  o3 

-©  34 

o •*  0 

19L 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

CRE,  20  C.  65%  H: 

L251 

♦ 

4„77 

5o  94 

-A,  50 

-©  02 

1 o 1 3 

191 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

CRE,  20C , 65%  RH 

LI  07 

« 

4C87 

6.  14 

-Ao  09 

o 04 

A©  7 3 

19A 

TENSILE 

STRENGTH, 

31 

T0 

74 

IB/IN. 

LOAD  CELL  ( CRE  > 

L689 

0 

Soil 

6049 

-®  o7 

o 1 1 

© 05 

19A 

TENSILE 

STRENGTH, 

31 

T6 

74 

LB/ IN, 

LOAD  CELL  < CRE ) 

LI  571 

«■ 

So  13 

6*  12 

-o  92 

•g  16 

© o3 

19A 

TENSILE 

STRENGTH, 

31 

T© 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L61  0 

0 

5o  lo 

6*22 

— © 83 

1 1 

io  Ao 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L581 

« 

5029 

7©  02 

•glo 

© 36 

1 © «*  0 

1 9a 

TENSILE 

STRENGTH, 

31 

T6 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L73  5 

o 

5o32 

6o  68 

“0  38 

© 1 0 

19a 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/ IN, 

LOAD  CELL  (CRE) 

L7-38 

0 

5037 

6 o 8 1 

-o  2o 

© 15 

io<*4 

19A 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CEE) 

L237B 

0 

5o37 

6©  9 0 

-o  19 

©22 

i©32 

19a 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L273 

0 

5039 

6o  86 

-o  20 

© 17 

A©  a:0 

19P 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN , 

PENDULUM  TESTER 

L243 

o 

So39 

t>,  75 

— © 26 

©09 

© oO 

19a 

TENSILE 

STRENGTB, 

31 

TO 

74 

LB/SN, 

LeAD  CELL  (CRE) 

L348 

M 

5o40 

lo^7 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L604 

0 

So42 

60  45 

-0  46 

-©  13 

A© 

1 9A 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L356 

0 

S043 

6o67 

-©  32 

© 01 

1©  A 3 

19P 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

PENDULUM  TESTER 

LI  22 

a 

S044 

6*  85 

18 

o 14 

o^rd 

19a 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

LI  06 

0 

5 ©40 

7©  03 

“©  04 

©24 

A©^4 

19A 

TENsXEE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

LI  26 

e 

S04d 

6o  80 

-o  19 

© 07 

o O 3 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

LI  821 

o 

So  48 

6o  53 

— o 36 

-o  12 

A©0o 

190 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CHE) 

L737A 

0 

So48 

6„65 

"o  29 

-©  04 

Ao  UO 

19a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CHE) 

L324 

0 

S051 

6o  09 

-o  24 

-©  03 

© 0 6 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L575 

o 

S053 

6o  87 

-o  10 

© 08 

o O 4 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L28  0 

© 

505  3 

6062 

-©27 

-«  1 0 

© o4 

1 9G 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CEE) 

L73  0 

0 

So54 

6©  96 

-o  03 

e 14 

©02 

1 9a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L576 

o 

S059 

7o  05 

©07 

©17 

© 73 

19A 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L238A 

o 

5059 

6,81 

-©  10 

-o  00 

© 93 

19T 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

PENDULUM  TESTER 

L267 

0 

So62 

60  83 

“o  07 

-c  01 

© O 2 

19A 

XENsILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L278 

0 

So64 

6,  86 

-o  03 

-®  01 

©04 

1 9A 

XENS1LE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CEE) 

L2  07 

0 

S064 

6069 

-g  13 

-©12 

o*l 

1 9 A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L182L 

0 

5©68 

6,  83 

“g  03 

-©  06 

o 9 2 

19X 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L217A 

0 

5071 

60  99 

© 11 

© 04 

A o A 

19a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L264A 

0 

So72 

7©  09 

o 19 

© 1 0 

© O 1 

1 9a 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L217P 

0 

So  73 

6©  80 

-©  01 

-8  11 

o 0 7 

19P 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

PENDULUM  TESTER 

L606 

0 

So73 

60  9 8 

o 1a 

© 0 1 

A©  U4 

1 9P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L237A 

0 

5078 

7 o 05 

©20 

© 03 

Ao  A 3 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L67  6 

0 

5078 

7©  05 

0 A 1 

o 03 

A © 4 4 

19a 

TENsILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L684 

0 

5o  79 

6©  68 

-o  05 

-©24 

2©  A 9 

1 9W 

TENSILE 

STRENGTH, 

31 

T0 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L652 

0 

So  80 

6,65 

-o  08 

-©27 

© 9 0 

1 9a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L265 

0 

5o81 

6,90 

o 1 2 

-a  1 0 

Ao  00 

1 9 A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L2  25 

0 

So83 

7 o 12 

©29 

© 0 4 

© o9 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L334 

0 

So  85 

6o  88 

o 13 

-»  14 

© uO 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L554 

0 

So  89 

7 o 09 

o 31 

-©  02 

1©29 

19a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CHE) 

L650 

0 

5©92 

7 o 25 

O 43 

* 07 

Ao  19 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L31  2 

0 

5©95 

6o  84 

© 17 

-©24 

©94 

193 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CEE ) 

L281 

0 

So  95 

7.  19 

.42 

-«  00 

© o& 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN. 

LOAD  CELL  ( CHE) 

L268A 

0 

5o9b 

7©09 

3 3o 

-»  07 

© 04 

19a 

TENSILE 

STRENGTB, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L580 

6 

5S98 

7 o09 

©37 

-©  09 

© 9 4 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L157A 

0 

6o  0 1 

6o99 

© 3^ 

»©  18 

©72 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

LI  5 1 

0 

eo02 

7.37 

o oO 

© 08 

A © 0 0 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L56  8 

0 

6o05 

70  05 

o J9 

17 

© 03 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L565 

0 

6o05 

7 o 16 

o47 

•,69 

o OO 

19T 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L264P 

0 

£©06 

7o  38 

o ©3 

© 06 

©93 

1 9P 

XENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L562 

X 

6o08 

6©  54 

© 03 

*c  55 

© / 0 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L167 

« 

601  1 

7©  67 

o 33 

©23 

o *0 

1 9G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CRE ) 

L737B 

0 

6o  1 1 

7,  23 

© 30 

-s  08 

o 9 2 

19a 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  (CRE) 

L305 

0 

6 © 15 

7©  27 

© 

— c 0 8 

A © U 3 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L268P 

X 

6o45 

6,63 

© 37 

— © 7 4 

2©  A 9 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L622 

X 

6o  63 

8,  06 

1 o 3© 

© 09 

A©  i 7 

190 

TENSILE 

STRENGTH, 

531 

TO 

74 

LB/IN, 

PENDULUM  TESTER 

L702 

♦ 

2Co60 

240  46 

23o  0 1 

lg  63 

3o  o 0 

19X 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN : 

( ) PENDULUM, ( )) 

L336 

# 

iaco90 

224©  90 

273©  37 

27©  34 

33©  7o 

19G 

TENS I aE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL  ( CHE ) 

GHEANS: 

S066 

6©  89 

l©O0 

95%  ELLIPSE; 

1©  02 

© 3 4 

Wild 

GamaAA  * 40  OAoGREES 

22 


TENSILE  STRENGTH . PACKAGING  PAPERS 


ID 

'3- 


■'d" 


CO 

•'d- 


OJ 

■'d- 


o 

"d" 


CJ 


Z CD 
•— • CO 


CD 

_l 


OD 

CO 


o 

CO 


CD 

CO 


LD 

CO 


-'d- 

CO 


SAMPLE  J02  = 5.66  K IL0NEWT0N/M  SAMPLE  G17  = 6.89  K IL0NEWT0N/M 

SAMPLE  J02  = 32.3  LB/INCH  SAMPLE  G17  = 39.3  LB/INCH 


KIL0NEHT0N/M 


I 1 1 r— 

27  28  29  30 


i 1 r- 

31  32  33 

LB/INCH 


i 

3 4 


i 1 1 1 

35  36  37  38 


23 


REPORT  N60  62S  TaPPX  aOLLaEGeaTI  VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  X20-1  TABLE  1 

TENSILE  BEEAAiNL  aTRENGXe,  EILeNEWTGNS  PER  METER  - PRIMARILY  PRINTING  PAPERS 
TAPPI  flPPIClAi.  LEST  MEXE33  1494  0S-7O,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


SAMPLE 

PRarXING 

SAMPLE 

HEAT 

-SET  OFFSET  BOOK 

TEST 

D.  ■ 

“ 20 

LAB 

J72 

76  Gkxkdfcd  £>3U.AkE  cdxil'bk 

,95 

90  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  clu.  V 

31)  k 

2.  SDK 

MEAN 

DEV 

N.  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

LI  05 

30  77 

,07 

,4s 

o kU 

lo  19 

4,  46 

-oil 

— o 4 1 

o 39 

lo  74 

20A 

0 

L 1 05 

LI  1 5 

3,37 

,17 

,90 

,17 

lo  02 

4C  d2 

o 26 

.99 

c 1 1 

o 49 

20D 

0 

LI  15 

LI  1 8 

3,  78 

o 08 

o0d 

,51 

4,73 

e 16 

o 63 

.13 

,57 

20A 

0 

LI  18 

LI  22 

30  69 

-oOl 

-a  3* 

o 10 

a 59 

4,  45 

-.12 

-.45 

.24 

lo  05 

20A 

0 

L122 

L124C 

3o  79 

.09 

03i 

. 22 

1 o 3 7 

to  76 

.20 

.76 

.20 

. 86 

20  A 

0 

L124C 

LI  2 5 

3,  34 

. lo 

o ©* 

o ds 

lo  99 

to  88 

o32 

1.22 

. 23 

.99 

20C 

0 

L 1 25 

L I 3 1 

30  75 

o 05 

o^7 

. 13 

o 7 d 

4,77 

,21 

.79 

o 15 

,67 

20E 

0 

L 1 3 1 

LI  4 IT 

3o  6 3 

•o  02 

— © 1 U 

. 1 o 

,97 

to  57 

.00 

. 02 

.17 

.74 

20A 

0 

L141T 

LI  43 

4,  13 

,43 

d© 

o 20 

1.24 

So  1 0 

,53 

2.  04 

,22 

.96 

20E 

0 

L 1 43 

LI  48 

3077 

.07 

o ‘♦■A 

0 1 o 

o 9d 

to  63 

.07 

o 26 

.24 

1.07 

20A 

0 

L 1 48 

LI  59 

3,  70 

.03 

o i» 

e 83 

to  61 

o 05 

.20 

o 22 

.95 

20A 

e 

LI  59 

LI  63 

30  69 

-o01 

-©03 

oil 

, 69 

4,  53 

-o  03 

-o  12 

o 17 

.74 

20D 

0 

L 1 63 

LI  67 

3091 

.22 

lo  k* 

,24 

1, 44 

to  91 

o 35 

lo  33 

,26 

1.  12 

2CG 

e 

LI  67 

LI  76 

3o  37 

-.33 

- 1 o 60 

,19 

lo  1 9 

to  08 

-.49 

-1.87 

.30 

1.33 

20G 

a 

LI  76 

LI  85 

3o  6 8 

-.02 

°0  Ai 

© 20 

1,  1 9 

t©  7 8 

.22 

o 83 

.17 

.74 

20C 

0 

L 1 65 

LI  94 

3o4  1 

-,  29 

• 1 © o o 

.12 

o 7o 

to  23 

-.33 

- 1©  28 

o 14 

.63 

20A 

© 

L 1 94 

L21  1 

3,  35 

— o 3o 

- 1®  V* 

,20 

1 o 20 

3,  65 

-.71 

-2.  73 

o 40 

1.77 

20C 

L211 

L223B 

3.70 

.00 

© fafU* 

odd 

,49 

to  52 

-o  04 

-.  16 

o 20 

o 87 

2CA 

a 

L223B 

L226C 

3.  53 

-.17 

•o  bro 

old 

a o4 

to  26 

-.31 

-le  18 

.24 

1.07 

20C 

e 

L226C 

L230 

3o  2 1 

-.49 

-d©  7 9 

odd 

,49 

3o  88 

*,68 

-2.61 

c 12 

. 55 

200 

* 

L230 

L243 

3o66 

-.04 

.13 

, 78 

4,  52 

-.04 

-o  16 

® 16 

o 69 

2 0A 

e 

L243 

L255 

3o  78 

o08 

© ** 

c 12 

,74 

40  69 

.12 

o 48 

.22 

.96 

20A 

0 

L255 

L260 

30  58 

-.12 

= © O 

ell 

,64 

to  57 

,00 

.02 

.22 

o 96 

20A 

0 

L260 

L261 

3®  77 

.07 

0 4^ 

O20 

1, 24 

to  56 

.02 

. 07 

.28 

1 o 22 

20A 

0 

L261 

L291 

3,50 

-.20 

-1©  17 

o 2d 

lo  o9 

d0  d9 

-.68 

-2C  6 1 

o 44 

1. 92 

20A 

X 

L291 

L309 

3,  82 

.12 

o o 7 

o 20 

lo  20 

4,71 

.14 

. 55 

.27 

lo  18 

20E 

0 

L309 

L315 

3o  59 

-.11 

,14 

, 83 

to  47 

-,09 

-.36 

.10 

o 62 

20A 

0 

L3  15 

L325 

3057 

-.13 

-®7s 

old 

e 9s 

to  49 

-o  08 

-.30 

.18 

o 78 

20E 

0 

L3  25 

L328 

o 36 

-3.34 

-19,21 

o 02 

o 0 9 

o 45 

-4.  12 

- 1 5.  83 

.03 

. 11 

20A 

* 

L328 

L333 

3,  73 

o 03 

© 1 6 

o 12 

. 72 

4C  70 

o 13 

.51 

o 15 

.68 

20A 

0 

L333 

L344 

3,94 

,24 

1©  od 

,17 

1,01 

4o70 

.14 

o 53 

.41 

lo  83 

20A 

0 

L344 

L356 

3o  62 

-o0d 

-©*4 

,12 

o 75 

to  45 

-c  1 1 

-.43 

.21 

.94 

20A 

0 

L356 

L36  0 

3,  74 

. 04 

O d3 

o 25 

1,  S3 

4©  54 

-o  02 

-o  09 

o 30 

lo  34 

2 0B 

0 

L360 

L386 

3,  92 

.22 

1 © 4 o 

,24 

lo  46 

to  90 

.33 

1.  28 

.25 

lo06 

20E 

0 

L386 

L390 

40  39 

e 69 

do  VO 

,51 

3o  0 9 

to  26 

— o 30 

- 1.  17 

.50 

2o  18 

20A 

X 

L390 

L442 

3,55 

-.  14 

-©  oo 

Old 

o 7 d 

4 © 3 8 

-.18 

— o 69 

.18 

.77 

20G 

0 

L442 

L558 

o 72 

— 2.  9d 

- 17© A* 

© 0 s 

old 

,91 

-3066 

-14.06 

.04 

o 16 

20A 

tt 

L558 

L563 

30  7 8 

• Od 

© 40 

o 1 o 

o 9d 

4t  69 

.13 

.49 

o31 

1.36 

20A 

0 

L563 

L57  4 

3,77 

.07 

Q+t- 

.id 

o d 2 

4t  79 

,23 

,88 

.26 

lo  15 

20A 

6 

L574 

L57  5 

3,  76 

o Oo 

o od 

o 09 

o s4 

4©  62 

.06 

.22 

.13 

o 55 

20G 

0 

L575 

L587 

3,  72 

.02 

© 1 o 

o 1 s 

o / d 

4 o 70 

o 14 

.54 

.17 

o 75 

20A 

0 

L587 

L592 

3,  47 

-.23 

— 1 © o o 

old 

lo  1 0 

to  39 

-o  18 

-o  6 8 

o 14 

o 60 

20A 

0 

L592 

L616 

2,  47 

-1.23 

-7©  0* 

o 33 

1.99 

2.  30 

-2.  27 

-8o  71 

.19 

o 85 

20D 

4 

L616 

L61  8 

3,48 

-.22 

- 1 o d V 

.17 

1,06 

to  05 

— o 5 1 

-1.96 

.48 

20  1 1 

20A 

0 

L6  18 

L692 

3©  62 

-.  Od 

-0*7 

o 1 9 

1,13 

4,  54 

— o 02 

-c  08 

.19 

• es 

20A 

0 

L692 

L698 

3,  91 

.21 

1©  do 

old 

ic  id 

4,  74 

,18 

.67 

,20 

.87 

20E 

0 

L698 

L706 

30  87 

.17 

© *V 

O 34 

2,  Od 

to  54 

-o03 

-o  1 0 

,42 

1.  83 

20E 

0 

L706 

L73  2 

3,  83 

.13 

© 7 d 

,21 

1.31 

to  80 

.24 

. 92 

.19 

o 85 

20A 

0 

L732 

L73  4 

1 © 67 

-2,03 

- 1 1©  oo 

. 1 1 

, os 

lo  99 

-2.  57 

-90  88 

o 16 

o 69 

20C 

* 

L734 

L736 

3,67 

-.03 

-©  A 7 

o 14 

o dS 

to  41 

-o  15 

-o  5 9 

,32 

1.43 

20A 

0 

L736 

GRC  MEAN 

- 3,7  0 

KIL0NEWX6N/M 

aRA  ND  mean  " 

to  56 

KIL0NEWT0N/M 

TEST  DETERM 

INATI0NS 

- 20 

SD  MEANS 

* o 17 

KIL6NEWX3N/M 

as  OF  MaaNS  * 

, 26 

KXL0NEWT0N/M 

44 

LABS  IN 

GRAND 

MEANS 

AVERAGE  33r  n 

O i O 

rILONaWTON/M 

AVERAGE  SDR 

* © 23 

KIL6NEWT0N/M 

GR0  MEAN 

*12o 47  7 

LB/15  MM 

aRaNd  MEAN  ■ 

15, 393 

LB/15  MM 

L 1 39 

3o  66 

-.04 

— © Mi.  O 

old 

,90 

4e  62 

,06 

o 23 

o 15 

,64 

20H 

♦ 

LI  39 

LI  55 

10,  85 

7.1o 

*1©  1 1 

o 37 

2o  27 

12c  67 

8.  31 

3 1.  93 

.87 

3.  84 

20X 

♦ 

LI  55 

L250I 

5o  02 

1.32 

7®  o o 

©ik 

c 7t> 

5c  97 

1,40 

5.39 

.27 

lo  21 

20L 

♦ 

L250T 

L251 

3,13 

-.57 

— 3©  d o 

o dd 

1»  37 

do  79 

-.77 

-2.  96 

.32 

1.40 

201 

♦ 

L251 

L7  05 

21o  10 

1 7.40 

99©  VV 

o 7 O 

4©  73 

25o  61 

21.05 

8C.91 

1.96 

8o64 

20X 

♦ 

L705 

L73  8 

20,  18 

16.4d 

94©  o v 

o 31 

4©  93 

25.  10 

20o5  4 

78093 

.68 

3o01 

2CX 

♦ 

L738 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  * So 

Best  values:  J72  3.7  + 0.3  kilonewton  per  meter 
B95  4.5  + 0.4  kilonewton  per  meter 


Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  328,  558,  616  734. 


NOVEMBER  1979 


REPORT  N0O  62S  TAPPS  66  Li-AiitfEATI  VB  aKFERENCE  PROGRAM 

ANALYSIS  T20- l TABLE  2 

TENSILE  BEEAAiwG  STRENGTH,  H-ILONEWTONS  PER  MHTES  - PRIMARILY  PRINTING  PAPERS 
TAPPI  0PPICIA6  TEST  METEOp  7494  0S-7Q,  CONSTANT  RATE  0F  ELONGATION  APPARATUS 

LAB  MEANS  COORJINaTES  AVG 


CODE 

F 

J72 

B95 

<aIN«>R 

2© 

VAS 

PROPERTY-- - T EST 

INSTRUMENT — -CONDITION  3 

L328 

* 

<>36 

o 45 

e"5©  d7 

o59 

© a o 

20A 

TENSILE 

STRENGTH© 

14 

T0 

4© 

LB/ IN, 

L6AB 

CELL 

{CSEJ) 

1556 

# 

o72 

o 91 

®4o  <©9 

« 53 

G A 5 

a.  Oh 

TENSILE 

ST$ENGTS„ 

14 

TO 

4C 

LB/ IN, 

L0AB 

CELL 

( CHE  ) 

L734 

» 

1067 

1 o 99 

"*3©  do 

c 32 

©57 

20  C 

TENSILE 

STRENGTH,, 

14 

TO 

40 

LB/IN, 

LS^a 

CELL 

(CHE) 

L616 

* 

2o47 

2o  30 

-2©  37 

»«  1.9 

200 

TENSILE 

STRENGTH* 

14 

TO 

40 

LB/ IN* 

L0AE 

CELL 

i C3E  1 

L2  51 

♦ 

3c  1 3 

3©  79 

•*© 

© 06 

A©  39 

201 

TENSILE 

STRENGTH* 

14 

TO 

40 

LB/IN, 

CSS, 

29  C, 

, 65%  EH 

L230 

» 

3o  2 1 

30  88 

°o  Qd 

© 04 

e 62 

200 

TENSILE 

STRENGTH* 

14 

T0 

4© 

LB/ IN, 

L6AB 

CELL 

( CEE  ) 

L21  1 

e 

30  35 

3a  85 

~©  79 

*u(f9 

&o  b Q 

28>C 

TENSILE 

STRENGTH© 

14 

T0 

40 

IB/IN, 

LSAB 

CELL 

4 CRE1 

L176 

0 

2o37 

4o  08 

53 

©01 

A©  <£  6 

20  G 

TENSILE 

STRENGTH© 

14 

TO 

40 

LB/IN, 

L0AB 

CELL 

{ CHE  ) 

LI  94 

e 

3041 

4c  23 

c 06 

o 69 

20a 

TENSILE 

STRENGTH* 

14 

TO 

40 

LB/IN, 

L0AD 

CELL 

4 CSE  i 

L59  2 

6 

30  47 

4039 

-0  27 

9 10 

o 6b 

20a 

TENSILE 

STRENGTH© 

14 

T0 

4© 

LB/ IN, 

L0AD 

CELL 

(CRE) 

L618 

e 

30  43 

4©  05 

~c*  55 

"c  09 

loi>6 

20a 

TENSILE 

STRENGTH* 

14 

T0 

40 

LB/IN, 

L0AD 

CELL 

4 CHE  ) 

L291 

X 

3o50 

3eS9 

-0  oo 

"9  19 

■lo  6 0 

2QA 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/SN, 

10  AD 

CELL 

( CRE  3 

L226C 

6 

3q  53 

4o  26 

-©  Ja 

“e  03 

© c?b 

20C 

TENSILE 

STRENGTH* 

14 

T0 

40 

LB/IN, 

L9AD 

CELL 

« CSE  ) 

L442 

6 

3055 

4o  38 

"*o  23 

e 02 

©?a 

2QG 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

L0AD 

CELL 

4 CBE  ) 

L325 

0 

3o57 

40  49 

®o 

© 07 

© 6 7 

206 

TENSILE 

STRENGTH, 

14 

T© 

40 

LB/ IN* 

LQAB 

CELL 

( CHE  3 

L26  0 

0 

305d 

4 c 57 

-©  M6 

o A 0 

ooQ 

28A 

TENSILE 

STRENGTH., 

14 

TO 

4-C 

LE/2H* 

LOAD 

CELL 

4 CRE) 

L315 

0 

30S9 

4e47 

°© 

© 0 4 

Q # d 

20a 

TENSILE 

STRENGTH, 

14 

TO 

4 0 

ZB/ IN* 

LSAB 

CELL 

4 CHE  ) 

L692 

0 

3062 

4o  54 

•©  05 

© 06 

0 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/ IN, 

LOAD 

CELL 

( CHE  ) 

L356 

0 

3062 

4o  45 

**o  A 

© 0 0 

© 65 

20a 

TENSILE 

STRENGTH* 

14 

TO 

40 

LB/IN* 

LGAB 

CELL 

i CSE  ) 

L243 

0 

3066 

4©  52 

-©  Oo 

c 0.1 

©74 

20A 

TENSILE 

STRENGTH, 

14 

T« 

40 

LB/ IN, 

10AB 

CELL 

4 CHE  ) 

L139 

♦ 

3Q66 

4©  62 

o $6 

o 07 

© 7 

2 OR 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/ IN, 

CHE, 

SH0RT  TEST  SPAN 

L736 

0 

3067 

40  4 1 

*0  & ^ 

**©  06 

A © A 4 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

L0AB 

CELL 

4 CP.E  ) 

LI  85 

0 

3o68 

4 © 76 

o 1 7 

a 13 

© 7 

20C 

TENSILE 

STRENGTH* 

1 4 

T0 

40 

LB/ IN* 

L8AB 

CELL 

4 CRE  3 

LI  4 IT 

0 

3o68 

4o  57 

™o  0 1 

o 02 

© 66 

20A 

TENSILE 

STRENGTH, 

14 

T® 

40 

LB/IN, 

L0AD 

CELL 

4 CEE  ) 

LI  63 

0 

3069 

4«  53 

-O  03 

“a  01 

© 72 

200 

TENSILE 

STRENGTH, 

14 

T0 

4 0 

LB/ IN, 

7.6AB 

CELL 

4 CSE  ) 

LI  22 

0 

3©69 

4045 

-e 

-e  66 

ebd 

29A 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

L0A23 

CELL 

4 CSS  ) 

L223B 

0 

3C  7 0 

40  52 

~©  05 

-c  02 

© 6 a 

20  a 

TENSILE 

STRENGTH* 

14 

T0 

40 

ZB/ IN, 

L0.&B 

CELL 

4 CEE  ) 

LI  59 

0 

3o70 

4o  6 1 

® Qo 

a 02 

20  A 

TENSILE 

STRENGTH* 

14 

TS 

40 

LB/IN, 

L0AB 

CELL 

4 CSE  ) 

L587 

0 

30  72 

4o  70 

9 U 

o 06 

©76 

20a 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/ IN, 

L0AB 

CELL 

4 CSE) 

L333 

0 

3o73 

4c  70 

O Id 

s 05 

©70 

20A 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

LOAD 

CELL 

4 CSE) 

L36  0 

0 

3074 

4©  54 

©00 

-8  0S 

A©  ^ 3 

20  B 

TENSILE 

STRENGTH, 

2 4 

T0 

40 

IB/IN, 

LSAD 

CELL 

(CHE) 

L131 

0 

3o75 

4o  77 

02Q 

o 07 

© 73 

2 OE 

TENSILE 

STRENGTH, 

14 

TO 

4 0 

LB/IN, 

L0AD 

CELL 

( CHE  ) 

L575 

0 

3076 

4©  62 

o 06 

'O02 

© o5 

20G 

TENSILE 

STRENGTH* 

24 

TO 

40 

IB/ IN, 

LOAD 

CELL 

4 CHE  ) 

LI  48 

0 

3o77 

4o  63 

o A 0 

-©  02 

A © 0 A 

20a 

TENSILE 

STRENGTH, 

14 

T6 

40 

LB/IN , 

I.  SAB 

CELL 

4 CSE  ) 

L261 

0 

3C77 

4©  58 

© 06 

"o  05 

A © 2 3 

20A 

TENSILE 

STRENGTH, 

14 

TO 

4 G 

LB/IN* 

L0AJJ 

CELL 

( CHE  ) 

L574 

0 

3077 

4©  79 

o did 

e C6 

© ©a 

2CA 

TENSILE 

STRENGTH, 

24 

T0 

4© 

LB/IN* 

LSAB 

CELL 

4 CPE  i 

LI  05 

0 

3q77 

4©  46 

*o  Oo 

-o  12 

A o <4*6 

20a 

TENSILE 

STRENGTH, 

14 

TO 

4© 

LB/ IN, 

L0AD 

CELL 

i CSE  3 

L563 

0 

3078 

4069 

Q & 6 

© 0 1 

A © A 7 

20A 

TENSILE 

STRENGTH, 

14 

T6 

40 

LB/IN* 

LSAE 

CELL 

(CEE) 

L255 

0 

3078 

4069 

o Id 

o 00 

o 66 

20a 

TENSILE 

STRENGTH, 

24 

T6 

40 

LB/ IH, 

L0A3 

CELL 

(CHE) 

LI  18 

0 

3073 

4o  7 3 

o i 6 

9 02 

© 64 

2 0a 

TENSILE 

STRENGTH, 

1 4 

TO 

4 0 

LB/IN, 

L0AD 

CELL 

4 CHS  I 

L124C 

0 

3e79 

4c  76 

® 22 

c 03 

A Q A 2 

20A 

TENSILE 

STRENGTH, 

14 

70 

4© 

IB/IN, 

L0AB 

CELL 

( CHE  3 

L309 

0 

2o  82 

4o  7 1 

o Ad 

”©  02 

A®  A 9 

20E 

TENSILE 

STRENGTH* 

14 

T0 

40 

LE/IN, 

L0AD 

CELL 

( CEE  ) 

L732 

0 

3o  33 

4o  80 

o 2? 

c 02 

i©U  a 

20A 

TENSILE 

STRENGTH, 

24 

TO 

40 

LB/ IN , 

L0AB 

CELL 

( CSE  3 

LI  2 5 

0 

3084 

40  88 

© do 

9 05 

Ao  *9 

2CC 

TENSILE 

STRENGTH, 

l 4 

TO 

40 

LB/IN, 

L0A3 

CELL 

< CHE  ) 

LI  15 

6 

3c87 

4©  82 

o 3 A 

**©0  0 

o 75 

20.W 

TENSILE 

SIREN GTS, 

I 4 

T0 

40 

LB/IN, 

LOAD 

CELL 

( CHE  ) 

L706 

0 

3o87 

40  54 

©07 

-e  16 

A®  95 

205 

TENSILE 

STRENGTH, 

24 

T© 

4© 

LB/IN, 

L0AB 

CELL 

< CSE  ) 

L69  8 

0 

3o  9 1 

4c  74 

o 20 

-<*,0  9 

© 9a 

205 

TENSILE 

STRENGTH, 

24 

TO 

40 

LB/ IN, 

L0AD 

CELL 

(CEE) 

LI  67 

0 

3091 

40  91 

o^I 

©01 

A©  3b 

20  G 

TENSILE 

STRENGTH* 

14 

TO 

40 

LB/ IN, 

L<3AB 

CELL 

< CHE) 

L336 

0 

3o  92 

4q  90 

O *0 

-c  0 0 

A o 7 

20E 

TENSILE 

STRENGTH, 

2 4 

TO 

40 

IB/IN, 

1€AB 

CELL 

!.  CHE  } 

L344 

0 

3094 

4o  70 

© 6s 

“»  1,  3 

A © ^ 2 

20A 

TENSILE 

STRENGTH, 

24 

T0 

40 

LB/ IN, 

1.0  AD 

CELL 

( CSE  3 

LI  43 

0 

4 o 1 3 

5©  If 

9 OO 

”©  0 7 

A©  A $ 

29  E 

TENSILE 

STRENGTH, 

14 

TO 

4© 

IB/IN, 

L0AB 

CELL 

( CRE  ) 

L39  0 

X 

4039 

40  26 

© 1 A 

-c  74 

2©64 

20A 

TENSILE 

STRENGTH, 

2 4 

TO 

40 

LB/ IN, 

LflAB 

CELL 

( CHE  3 

L250I 

♦ 

S0  02 

5o  97 

i©  a* 

**o  36 

® 9 a 

202 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

CSE, 

20  C, 

, 65»  RH 

LI  55 

♦ 

1C085 

12c  87 

1 0©  06 

■*  lo  5 3 

3©  ^5 

20X 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN  : 

( )PENDULUK,f.  JL0AB  ( 

L738 

♦ 

2 C0  IS 

250  10 

2o0  1 9 

»20  77 

3®  9 a 

2QX 

TENSILE 

STRENGTH, 

24 

TS 

40 

LB/ IN: 

< > PENDULUM , d JLCAL  ' 

L7  05 

♦ 

2 1 o 1 0 

25©  61 

-67a.  A 2 

-39  26 

o#u9 

202 

TENSILE 

STRENGTH, 

24 

T6 

40 

LB/IN; 

< ) PENDULUM, ( JL0AD  < 

GMEANS: 

2o70 

4©  56 

A©  00 

95%  ELLIPSE: 

o 7 9 

e 16 

WXAi 

tvA&A&A  -,B  57  AGREES 

25 


TENSILE  SIR « * CRE , PRINTING  PAPERS 


o 


CD 


O 

D- 


O 
C D' 


LD 


CD  o 
_J  • 
LD 


O 


O 


CO 


SAMPLE  J72  = 3-70  K I L0NEWT0N/M  SAMPLE  B95  = 4.56  KIL0NEWT0N/M 

SAMPLE  J72  = 12.48  LB/15  MM  SAMPLE  B95  = 15.39  LB/15  MM 


KIL0NEWT0N/M 


9 .5 


— i 1 1 1 1 1 1 — 

10.5  11.5  12.5  13.5 

LB/15  MM 


14.5 


— I 1 

15.5 


26 


REPORT  N0O  62  S TAP  FI  wtfLLAMriiiATX  VE  REFERENCE  PROGRAM  NOVEMBER  1979 

.ANALYSIS  T20-2  TABLE  1 

TENSILE  jMEAAXa iu  H XHBNQXa,  KXL&NEWT0NS  PER  METER  - PRIMARILY  PRINTING  PAPERS 
IARPI  OPFiClAL  TEdT  MET BOB  T404  0S-76,  PENDULUM-TYPE  TESTER 


LAB 

SAMPLE 

J72 

76  Aj££ 

SAMPLE 

595 

HEAT- 
90  GRAMS 

SET  OFFSET  B00K 
PER  SQUARE  METER 

TEST 

© 

<\l 

0 

& 

CODE 

MEAN 

BEV 

SDN 

M©  SDR 

MEAN 

mv 

H©  BEV 

SDR 

R,  SDR 

VAR 

F 

LAB 

LI  03 

3®  83 

.08 

.11 

©69 

4 © 60 

CS©2 

©06 

©20 

© 85 

BOR 

0 

L 1 03 

Lioe 

4.09 

®33 

A©  7o 

.14 

• 86 

4©  96 

.38 

lo  44 

o 26 

1 © 57 

aop 

0 

L 1 06 

Ll  2 1 

3*84 

• 09 

3 

© 0 8 

©49 

4©  36 

—a  20 

— o 7 4 

o 32 

1©  35 

20? 

6 

LJ.21 

L124P 

3086 

a 10 

©17 

1.  04 

4©  68 

.10 

©37 

©20 

.83 

2©P 

e 

L124P 

Ll  26 

3o  67 

-,08 

o 1 to 

o 99 

4©  53 

“e  05 

-o  13 

©15 

©65 

20T 

0 

L 1 28 

Ll  48 

3,  70 

•«0s 

© 1 5 

.91 

4©  4 1 

-.17 

—©  &4 

© 16 

.76 

20P 

e 

L 1 48 

L162 

30  80 

o 05 

0 ^ 

e 14 

© 84 

4©  68 

o 10 

©39 

©2  2 

©91 

20V 

0 

L 1 62 

Ll  82L 

3.66 

-.09 

•©  <*© 

© 14 

© S3 

4©  60 

©02 

© 06 

.14 

© 56 

20  T 

e 

L182L 

Ll  @3 

3a  76 

.00 

©18 

1©  07 

4©  36 

-.22 

“o  8 1 

©24 

.99 

20P 

0 

Li  e3 

Ll  89 

4a  02 

.27 

l © M 

©12 

©70 

5©  11 

©53 

1©98 

©19 

9 SC' 

20R 

e 

L 1 89 

L191P 

3«74 

-®0l 

^ 7 

9 1 O 

® 96 

4©  6 1 

©03 

© 12 

a 17 

,73 

ZOP 

e 

L191P 

Ll  9 5 

30  04 

-.11 

® 4. 

©22 

1©  34 

4©  40 

-©18 

— , 6*9 

©28 

1*  19 

20  R 

© 

Li  95 

L212 

3o  70 

05 

o 15 

© 90 

4©  45 

-a  13 

-©4  0 

©25 

1©  36 

20R 

0 

L212 

L213 

3052 

-.23 

• I © ^*i 

©33 

2©  03 

4©  34 

-©24 

-®  91 

©37 

1,57 

2QT 

0 

L213 

L218 

3 o 78 

.02 

oli 

©13 

© 32 

4©  71 

. 13 

o50 

a 18 

©77 

20P 

0 

L218 

L233 

3074 

-®  W 3# 

©21 

1©  27 

4©  42 

-o  16 

-©59 

©31 

1*31 

2 9Q 

0 

L233 

L234 

3a  07 

-©09 

©12 

©75 

4 © 67 

©09 

« 34 

© 13 

© 55 

SOP 

0 

L234 

L24  1 

3.54 

-.El 

-i© 

.19 

1©  18 

4o  39 

-.19 

—©72 

© 15 

©65 

20R 

0 

L24I 

L242 

3.05 

-©21 

-1©  11 

© 15 

©92 

4©  45 

-o  13 

— © 4 8 

©25 

1 o 04 

20Y 

© 

L242 

L24  9 

3o  75 

-©01 

•»»*<* 

©15 

* 90 

4©  6 i 

*03 

c 12 

o 24 

1 © 03 

20P 

0 

L249 

L259 

3.90 

» 15 

© 7© 

©11 

© ©6 

4©  92 

« 34 

1.  28 

©20 

9 83 

2 OF 

0 

1.259 

L 262 

3o  70 

-.06 

-o^l 

o 1 4 

©84 

40  75 

© 17 

o 63 

© 14 

.58 

2 OR 

0 

L262 

L275 

3.  73 

-.03 

©22 

1©  32 

4o  7 1 

© 13 

o 50 

©20 

.as 

20R 

0 

L275 

L279P 

4o05 

.30 

1 © 6>  y 

©12 

.72 

5©  05 

©47 

1.77 

©32 

1.36 

2 CP 

0 

L279P 

L285 

3©  20 

-.55 

»<i®  9^ 

© 24 

1 © 4 7 

4©  06 

— o 52 

- lo  93 

©35 

1 © 45 

20P 

e 

L285 

L290 

3,58 

-©17 

~®  * 1 

©20 

1©  20 

4©  38 

-©2  0 

-.74 

©34 

1©  4 1 

2 CP 

0 

L290 

L31  1 

3.81 

©06 

o 14 

© 84 

4©  62 

© 04 

© 16 

©14 

* 58 

29V 

0 

L31  1 

L313 

30  47 

— . 23 

* i#  j 1 

c 14 

© 63 

4©  39 

-©  19 

-©72 

© 15 

. 62 

20T 

0 

L313 

L321 

3,52 

-.23 

• 1®  eL  d 

© Is 

©91 

3©  87 

-©71 

— 2©  66 

©25 

1.04 

20Q 

» 

L321 

L330 

3,  93 

.17 

® *<£ 

• 25 

1.50 

4©  66 

©08 

©32 

*38 

1,61 

29P 

0 

L330 

L337 

4,01 

a 25 

1® 

©lw 

©59 

4 © 66 

©30 

1©  14 

© 12 

.51 

20  V 

e 

L337 

L356 

3.55 

-.20 

•1®  Od 

.17 

1®  07 

4©  51 

-.07 

-©26 

©24 

1.02 

29F 

0 

L356 

L393 

3a  82 

.07 

o 09 

© 5d 

4©  75 

©17 

©64 

« 16 

.66 

20P 

0 

L393 

L556 

3.8  8 

• 13 

®©* 

.27 

1©  65 

4©  55 

-.03 

-©  12 

©48 

2.02 

20P 

0 

L55& 

L57 1 

4,02 

.27 

1 ® 4*^ 

.27 

1.  04 

4o  63 

©25 

©94 

©45 

lo  89 

20P 

0 

L571 

LS99 

3,53 

-.22 

**  1 ® 1 7 

©2s 

1©  55 

4©  03 

•©55 

”2.  ©4 

©29 

1.21 

20V 

e 

L599 

L625 

4©  0 8 

.33 

1®  7 © 

© U 

©77 

4©  97 

.39 

lo  47 

© 19 

©76 

20P 

e 

L6  25 

L626 

3o  8 3 

• 12 

© 

©14 

© 85 

4©  62 

©24 

©89 

© 17 

.72 

20T 

e 

L626 

L680 

3©  72 

-.03 

“®  1 6 

. 21 

1©  27 

4©  35 

—©23 

-o  88 

©39 

1©64 

20R 

0 

L680 

L685 

3©  04 

-.11 

-o  Ol 

all 

© o7 

4©  33 

-o  25 

-o  93 

©19 

©81 

20Y 

0 

L6  85 

L7  1 4 

3©  99 

.23 

1© 

©19 

1,  14 

4©  70 

© 12 

« 46 

©27 

1©  14 

2 OP 

0 

L714 

L72  8 

3,79 

. 04 

0^9 

© 1 4 

© 85 

4©  64 

© 26 

©98 

1 25 

1.05 

20P 

0 

L728 

GR.  MEAN 

- 3.75 

KILO NEWTON/M 

vAAND  MEAN  - 

4©  56 

KIL0NEWT6N/M 

TEST 

DETERMINATIONS 

- 20 

SD  MEANS 

' ©19 

KILONEWTON /M 

AVEMaGa  EDA  - 

ed  OP  MEANS  * 
.16  aXLONEWTON/M 

©27 

B IL0NEWT0N/M 

AVERAGE  SDR 

“ ©24 

42  LABS  IN  GRAND 
K IL6NEWT6N/M 

MEANS 

GRo  MEAN  -120  6 62  LB/15  EM  GRAND  MEAN  “>150447  LB/15  MM 

TOTAL  NUMBER  0F  LABSBATGMIEo  MdPGMTING  • A2 


Best  values:  J72  3.7  + 0.3  kilonewton  per  meter 
B95  4.6  + 0.5  kilonewton  per  meter 
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EE  FORT  N60  62 S 


TAP*'!  uOUAndEAXI  VS  REFERENCE  PROGRAM 
ANALYSIS  T20-2  TABLE  2 

TENSILE  aREaaaiw  aTRENUXa,  AILt NEW TONS  PE K METER  - PRIMARILY  PRINTING  PAPBRS 
TaPPI  OFFICIAL  XaaX  MET MOD  T404  OS-76,  PENDULUM-TYPE  TESTES 


NOVEMBER 


LAB 

CODE 

F 

MEANS 

J72  B95 

C36j£.L>i  a* 

aXES 

aINOR 

aVU 

Aq  SUX 

VA2 

PkGPEkXY TEST 

INSTRUMENT CONDITIONS 

L285 

* 

3o20 

4o  06 

— o 73 

© 16 

1©46 

20  P 

TEN* ILL 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L31  3 

e 

3047 

4©  39 

o 13 

©72 

20T 

TENaILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L321 

* 

3052 

3*  87 

-o72 

-o  19 

©97 

20y 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L213 

e 

3052 

4©  34 

“ o 33 

© 06 

1 o O U 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L59  9 

0 

3053 

40  03 

-o  36 

-e  1 1 

lo  36 

20V 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L 2 4 1 

6 

3o54 

4o  39 

<d  a 

#07 

• * 1 

202 

TEN  SI  EE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L242 

0 

3o55 

4©  45 

•© 

# 10 

e 9 6 

20  Y 

TENSILE 

STRENGTH, 

1 4 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L3  56 

0 

3055 

4o  51 

-©17 

© 1 3 

loU4 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L29  0 

0 

3o  66 

4©  38 

— © 20 

© 03 

la^O 

20P 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

H95 

0 

3064 

4©  40 

-©22 

-»  0 0 

1*4-7 

202 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L685 

0 

3064 

4»33 

-o  ©.7 

-©04 

©74 

20  Y 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L182L 

0 

3066 

40  60 

— o 04 

© oa 

0 7 1 

20T 

TENaILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L234 

0 

3067 

4©  67 

©03 

© 12 

otb 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN. 

PENDULUM 

TESTER 

L128 

0 

3067 

4©  53 

-o  Ob 

© 04 

0 62 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L 262 

0 

3e70 

4©  75 

© 11 

8 14 

0 7 1 

20k 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

L212 

0 

3o  7 0 

4©  45 

-»  14 

-o  02 

20  k 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L 1 4 8 

0 

3o70 

40  41 

-o  17 

-©  05 

© 03 

2 OP 

TENSILE 

STRENGTH, 

14 

T6 

40 

LB/IN, 

PENDULUM 

TESTER 

L680 

0 

3o  72 

4o  35 

-«22 

-©10 

lo  46 

20k 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L27  5 

0 

3073 

4o  7 1 

© 10 

© 09 

1 e 6 6 

20k 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L233 

0 

3o  74 

40  42 

-9  1 4 

-©07 

A 0 <t-  * 

200 

TENaILE 

STRENGTH, 

14 

T6 

40 

LB/IN, 

PENDULUM 

TESTER 

L19XP 

0 

3074 

4,61 

0 02 

©03 

0 6o 

2oP 

tensile 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L249 

0 

3075 

4o  61 

© 02 

o 02 

0 *6 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

LI  83 

0 

3o76 

4©  36 

-©  ia 

-©12 

lo  J3 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L218 

0 

3o78 

4©  71 

© 13 

o 05 

©79 

20P 

TENaILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L72  8 

0 

3079 

4©  84 

8 24 

© 1 1 

o*3 

20P 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDULUM 

TESTER 

LJ  62 

0 

3o  80 

4o  68 

all 

. 02 

0 06 

20V 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L31  1 

0 

3081 

4©  62 

o 

O 

-©  02 

0 7 1 

20V 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L393 

0 

30  82 

4©  75 

Sib 

© 03 

0 c 1 

20P 

TENaIEE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

LI  03 

0 

3083 

40  60 

8 06 

— ©06 

o77 

20k 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  2 1 

0 

3o84 

4©  3 8 

-s  12 

-©  i a 

© 9 £ 

20P 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L124P 

0 

3©8o 

40  68 

8 14 

-©03 

©94 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L626 

0 

30ea 

4©  82 

®^7 

« 03 

0 7 9 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L556 

0 

3088 

4©  55 

o 04 

-«  13 

lo  64 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L2  59 

0 

3o90 

4©  92 

© 3o 

a 06 

0 76 

20P 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L330 

0 

3o9  3 

4o66 

o 17 

-©10 

lo  36 

20P 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L714 

0 

3099 

4©  70 

;>  ^3 

-©13 

1 O 1 4 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L33  7 

0 

40  0 1 

4©  8 8 

o 39 

-o  05 

0 3 3 

20V 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L571 

0 

40  02 

4©  83 

o 3o 

-o  09 

1 o77 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

LI  89 

0 

4o02 

5©  1 1 

« 06 

0 7 3 

20k 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L279P 

0 

4o05 

5o  05 

o 36 

o 

O 

lo  64 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L625 

0 

4o06 

40  97 

o 31 

-©  06 

0 76 

20P 

TENslLE 

STRENGTH, 

1 4 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

LI  08 

0 

O 

o 

»£) 

4©  96 

o 30 

-«  07 

©97 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

GMEANS: 

3075  4© 53 

95*  ELLIPSE: 

0 6 1 

©24 

1,00 

UEa 

GaMaIA  - 56  DEGREES 

1979 
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TENSILE  SIR.,  PENDULUM.  PRINTING  P. 


o 

oo 


o 

0 


o 

CD 


LO 

\ 

CD  O 
_J  • 
LD 


O 


o 

CO 


SAMPLE  J72  = 3.75  K IL0NEWT0N/M  SAMPLE  B95  = 4.58  KIL0NEWT0N/M 

SAMPLE  J72  = S 2 .66  L8/15  MM  SAMPLE  B9S  = 15-45  LB/1S  MM 


KIL0NEWT0N/M 


io'.O  ' 1 l'.O  ' 12.0  ' 13.0  ' ' 15.0  ' i~6.0 

LB/15  MM 
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REPORT  Ne0  62S 


TaPPX  c0.©.EAB0KATi  WE  REFERENCE  PROGRAM 
ANALYSIS  T2S-1  TABLE  1 

TENSIeE  ENukGY  ABSOkPXlfcN,  J00.LES  PER  SQUARE  METER  - PACKAGING  PAPER 
TAB PI  OFFiOiA©.  XfisX  MEXeOd  X494  0S-7O,  CONSTANT  RATE  0F  ELONGATION  APPARATUS 


NOVEMBER  1979 


SAMPLE 

kLb.  l) 

SAMPLE 

BUFF  MANILA 

TEST 

D©  ' 

■ 20 

LAB 

JOZ 

9 8 GxtAjiai  P , 

square  meter 

U17 

118  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  Wutf 

SBk 

k©  SDR 

MEAN 

DEV 

N©DEV 

SDR 

B«  SDR 

VAR 

F 

LAB 

LI  06 

79©3 

-o5 

-O  wo 

14©  7 

1©  59 

75*2 

3©  6 

o 50 

8.7 

©95 

25F 

O 

LI  06 

LI  22 

85»  8 

6©  1 

©o* 

1 0©  7 

1©  16 

7 5©  0 

7©  5 

1©  03 

805 

©92 

25P 

6 

L122 

LI  26 

78©  5 

-1©3 

-©  A * 

Oi  3 

©67 

68©  5 

-3©  0 

-©42 

80  1 

©88 

25G 

0 

LI  26 

LI  51 

8806 

80  9 

7o  o 

© 8 5 

76©  2 

4.7 

©65 

1 lo  2 

1©  22 

25F 

0 

L 1 5 1 

LI  82 

78a  8 

-lo0 

-O  iO 

3©  1 

© 87 

60©  1 

-1  1©  5 

- lo  58 

9©  3 

1,01 

25B 

0 

L 1 62 

L207 

79o  6 

“o  2 

-o  W<i 

13©  3 

1©  1 1 

64©  2 

-7©  4 

-1©01 

12*  6 

1*  37 

25F 

0 

L207 

L234 

95©  8 

16o© 

A©  03^ 

6©  2 

*67 

62©  2 

1 Oe  7 

lo  47 

e06 

a 93 

25F 

0 

L234 

L237B 

67o  3 

-12o  5 

-A©  Ja 

12©  4 

1©  33 

7 1 © 4 

“©  1 

-o  02 

10©0 

1,08 

25E 

0 

L237B 

L243 

80o  0 

o 3 

o Wo 

5©  8 

o 6 3 

68©  5 

-3©  1 

-©42 

507 

o 62 

25Z 

0 

L243 

L264 

730  8 

-6o0 

“•©  Q 

3©  9 

©42 

64©  6 

-6©  9 

— o 95 

8©  7 

.94 

25F 

0 

L264 

L267 

85o  8 

6©  0 

O OJ 

6a  9 

©75 

f 8©  2 

6,7 

©92 

9.2 

1,01 

25F 

0 

L267 

L26  8 

9 1 o 1 

1 la  3 

A©  1 * 

7©  4 

o 80 

7 8©  6 

7,0 

o 97 

So  5 

©93 

25B 

0 

L268 

L273 

7 d0  2 

-lo6 

-0  A 7 

14©  1 

10  62 

7 8®  9 

7,4 

1©  02 

8©  2 

o 89 

25F 

0 

L273 

L278 

830  1 

3©  3 

© Jj 

7e  4 

© 80 

71*4 

-©2 

-o  02 

1 1,3 

1,23 

25E 

0 

L278 

L280 

87„  1 

7©  3 

o77 

1 0o  3 

1©  13 

/ 2©  1 

© 6 

© 08 

7©  2 

o 78 

25B 

0 

L280 

L312 

88o  2 

8o  4 

o a s> 

9©  4 

1©  01 

77*4 

5.9 

©81 

10©  2 

1©  11 

25J 

0 

L312 

L580 

850  2 

S©  4 

a ->7 

9o  6 

1©  02 

65*7 

-50e 

— o 80 

10*0 

1©  09 

25C 

0 

L580 

L604 

109o  5 

29©  3 

3»  1 3 

1 1©  4 

1©  23 

114©  1 

42©  5 

So  86 

22©  7 

20  47 

25A 

* 

L604 

L676 

590  5 

-20o3 

*a©  A 

1 3a  3 

1©  46 

54©  7 

-16«8 

— 20  3 1 

9©  7 

1«05 

25F 

0 

L676 

L689 

6 3a  0 

-llod 

• A©  4i<* 

3©  0 

© 66 

6 3©  8 

-7©  8 

-1©  07 

8.  1 

©88 

25F 

0 

L689 

L73  5 

16  o 5 

-6  3c  3 

*Oj  Okd> 

2a  E 

a 24 

7a  1 

-64©  5 

-e©  se 

©9 

© 10 

25F 

* 

L735 

L737A 

61c  0 

* 1 8©  3 

• A© 

2o8 

© 3b 

7o  a 3 

4,8 

©66 

6e  0 

,65 

25E 

« 

L737A 

L737B 

80o  7 

o9 

© 1 w 

12a  3 

la  35 

75*3 

3©  8 

o 52 

10©  2 

la  1 1 

25F 

0 

L737E 

GR0  MEAN 

- 79o  6 

J0ULES/SQ 

M 

GRAND  MEAN  * 

7 1 © 5 

JOCLES/SQ 

M 

TEST  DETERMINATIONS 

• 20 

SD  MEANS 

■ 9a  5 

JOULES/SW 

4 

Su  Of  MEANS  ■ 

7©  3 

JOULES/SQ 

M 

21  LABS  IN 

GRAND 

MEANS 

AV  t,  &L 

“ 9©  J> 

©flULEo/SU  M 

AVERAGE  SDR 

■ 9©  2 

JOULES/SQ 

M 

GR©  MEAN 

* So  46  5 

F ToLB/jvJ  FT 

sk AND  MEAN  - 

4©  901 

FT© LB/SQ  FT 

1250 

46o  0 

-23©  3 

• Ok© 

a©  o 

o 29 

43©  7 

-27o  9 

-30  84 

3©  5 

o 36 

25N 

♦ 

L250 

TOTAL  NUMBER  OF  LABORATORIES  koPORTING  ” 24 

Best  values:  J02  80  + 16  joules  per  square  meter 
G17  72  + 10  joules  per  square  meter 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  604. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  735 
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REF02T  N0O  62S  TAFPi  «,C»^i.AadRATi  VE  REFERENCE  PROGRAM 

aNAcYSIS  T25-1  TABLE  2 

TENET EE  EuaaQY  AEEOAPTZbN,  JOULES  PER  SQUARE  METER  - PACKAGING  PAPER 
TAP PI  OFF4C4A6  XEaT  METudu  T494  OS-70,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


NOVEMBER  1979 


LAB 

MEANS 

COdRoxW 

»TES 

aVG 

CODE 

F 

J 02 

G17 

MAJdA 

MINOR 

Re  3uR 

VAR 

PROPERTY- --TEST  INSTRUMENT- --CONDITION S 

L735 

* 

16o  3 

7*1 

-67*  S 

-2t*  7 

o*7 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T19 », LIME/FLAT 

JAWS 

L250 

♦ 

46o0 

4 3«  7 

-43g  6 

-b*  5 

o j3 

25N 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T19  ), LINE/FLAT 

JAWS. 

20C 

L676 

0 

5 So  5 

540  7 

-26,  1 

-3.4 

1*25 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T19  ), LINE/FLAT 

JAWS 

L737A 

• 

ei0o 

7 6©  3 

-13*4 

140  1 

o 48 

256 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 19  >.FL AT/FLAT 

JAWS 

L237B 

0 

67e3 

71*4 

-10,6 

bo  a 

1*21 

25E 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19), 2-PIN  STRAIN  GAGE 

L689 

0 

6 So  0 

63o  a 

-14,1 

-o  3 

,87 

25F 

TENSILE 

ENERGY 

ABSORPTION 

t WITB 

TEST 

T19  ), LIME/FLAT 

JAWS 

L26  4 

0 

73o  a 

64*6 

— 8©  a 

— 2*  6 

* ob 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 19  ), LINE/FLAT 

JAWS 

L273 

0 

78o2 

78c  9 

2©  o 

7 o 1 

1*20 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

LI  26 

0 

7 So  -3 

68o  5 

-2*7 

“1*9 

*78 

2b  U 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/LINE 

JAWS 

LI  62 

O 

7808 

60,  1 

-6,  9 

-9o2 

o »4 

258 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 1 9 ), LINE/FLAT 

JAWS 

LI  06 

O 

7 90  3 

750  2 

1,6 

3*3 

1*27 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 1 9 ), LINE/FLAT 

JAWS 

L207 

0 

7S06 

64,  2 

-4o  l 

— 6o  1 

1*24 

25F 

TENSILE 

ENERGY 

ABSORPTION 

< WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

L24  3 

0 

SCoO 

68*5 

-1*4 

— 6o  7 

o o 2 

252 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/LINE 

JAWS 

L737B 

0 

8 C0  7 

7 5*3 

2*  a 

20  7 

1*23 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

L27  8 

0 

830  1 

71,4 

2*7 

-1,  9 

1*01 

25E 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 1 9 ), FLAT/FLAT 

JAWS 

L580 

0 

85o2 

65o  7 

1,6 

- 7 o a 

1*  06 

25C 

TENSILE 

ENERGY 

ABSORPTION 

(WITB 

TEST 

T 1 9 ) , L I NE/LI NE 

JAWS 

L267 

0 

65o8 

7 80  2 

a,  o 

2*4 

* 68 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

1122 

0 

85o  3 

79o0 

9*1 

3o  1 

1*04 

25P 

TENSILE 

ENERGY 

ABSORPTION 

< WITB 

TEST 

T 1 9 ), PATTERNED 

FLAT 

JAW 

L280 

0 

67o  1 

72*  1 

6*5 

-3*4 

* 9 6 

256 

TENsILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

L312 

0 

SSo2 

77o  4 

10*3 

*5 

1*06 

25  J 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 1 9 ), LINE/FLAT 

JAWS 

LI  51 

0 

6 So  o 

76*  2 

10*0 

-o  a 

4*03 

25  F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

L26  8 

0 

Slo  l 

78o  6 

1 3,  3 

“o  1 

0 66 

256 

TENSILE 

ENERGY 

ABSORPTION 

< WITH 

TEST 

T19  ), LINE/FLAT 

JAWS 

L234 

0 

s So  a 

82*  2 

1 9o  2 

*5 

* oO 

25F 

TENSILE 

ENERGY 

ABSORPTION 

( WITB 

TEST 

T 1 9 ), LINE/FLAT 

JAWS 

L6  04 

* 

109*5 

1140  1 

47*  9 

20*  1 

1*66 

25A 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T 19  ), FLAT/FLAT 

JAWS 

GMEANS: 

7s0a 

7 1 o 5 

i*uo 

95*  ELLIPSE: 

29*  2 

14*3 

W 148 

GAMMA  - 32  DEGREES 

31 


o 


r~ 


LD 

LD 

h— 

Ll_ 


CD 


I LD 


LD 

CO 


LD 


CM 


T -E  -fl  . . PACKAGING  PAPERS 


SAMPLE  J02  = 80.  J0ULES/SO  M SAMPLE  G17  = 72.  J0ULES/SO  M 

SAMPLE  J02  = 5.46  FT. LB/SO  FT  SAMPLE  G17  = 4.90  FT. LB/SO  FT 


3.5  4.0  4.5  5.0  5.5  6.0  6.5  7-0  7-5 


FT.LB/SQ  FT 


32 


REPORT  NO©  62S  TaPP*  wt)iL aoORATI VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  120- 1 TABLE  1 

TENsiLc  LNuxGY  ABSORPTION,  JOULES  PEE  SQUARE  METER  - PRINTING  PAPER 
TAPPI  ©FF I Cl  Ai>  i'Esi'  MEXmJd  1494  3S-70,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


SAMPLE 

PAj.  A TING 

SAMPLE 

HEAT- 

SET  OFFSET  BOOK 

TEST 

D©-  20 

LAB 

J72 

70  GjAaYi 

6 Pbxt 

U ARE  MEi.EE 

o95 

90  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N©  J3V 

SDR 

Se  SDK 

MEAN 

DEV 

No  DEV 

SDR 

R©  SDR 

VAR 

F 

LAB 

LI  1 5 

42o  0 

-lol 

-o 

4o  4 

a 83 

44c  0 

o5 

o 13 

3c  4 

o 62 

26C 

e 

LI  15 

LI  l 8 

43o  5 

o 4 

o 

4s  1 

.78 

42c  9 

-.7 

-o  17 

3e  3 

©60 

26E 

e 

LI  18 

LI  22 

40  o 4 

303 

o 

3©  7 

» 70 

42c  7 

■«8 

— o 2 1 

607 

1©  22 

26L 

6 

L 1 22 

LI  39 

3 8 o 4 

-407 

"8^ 

405 

o 82 

38c  7 

-4o9 

— lo  26 

5C  2 

©94 

26B 

e 

L 1 39 

LI  59 

450  3 

2o  i 

9 *0 

o0  4 

1 o 02 

43©  2 

-,3 

-o  08 

6.9 

1©  25 

26F 

0 

LI  59 

LI  63 

4 0 o 9 

-2o3 

40  1 

o 77 

SOo  9 

-4,7 

-1,20 

3,  8 

,69 

26J 

0 

L 1 63 

L167 

39©  1 

-4©0 

2«4 

o 44 

49c  1 

5,6 

1043 

2©  6 

o 46 

26D 

« 

L 1 67 

LI  85 

3507 

-704 

• 1? 

7e  9 

1 s 3 1 

40c  2 

-3C  3 

-o  86 

5o0 

©90 

26C 

0 

L 1 85 

L21  1 

40o  3 

“2o  9 

•#ui 

Ho  A 

2o07 

4 3c  4 

— c 1 

-o  04 

5©  7 

lo  04 

26Z 

0 

L2  11 

L255 

49o  5 

Oo  3 

A © 

4S  3 

o 80 

4 8c  3 

4,  8 

le  24 

60  2 

lo  13 

26P 

0 

L255 

L30  9 

49o0 

509 

1 9 xi  b 

Oo  9 

1 o 30 

4 8c  8 

5©  3 

1©  37 

9o  6 

lo75 

26J 

0 

L309 

L356 

47o  5 

4o  4 

0 

50  a 

Ao  10 

45c  3 

1.7 

o 44 

5©  8 

1 o 05 

26A 

0 

L356 

L393 

3t>o  2 

-609 

-lo 

30  o 

o oo 

3bo  2 

-70  3 

— lo  90 

3o2 

»57 

26V 

0 

L393 

L442 

440  5 

1 o 4 

3o  7 

0 70 

43©  8 

.3 

o 08 

4©  4 

©79 

26B 

0 

L442 

L563 

53o  5 

1 Oo  4 

1 o 

8c  o 

Is  65 

SOe  7 

7»2 

lo  85 

9o  6 

1,74 

26C 

0 

L563 

L575 

420  9 

“o  3 

2o  3 

o 52 

4 A c 1 

— 2o  4 

-©63 

2©  7 

© 49 

26A 

0 

L575 

L567 

40o6 

-203 

So  4 

1©  9 1 

42c  8 

-.7 

“o  19 

5o  6 

1 oQ2 

26C 

0 

L587 

L592 

4 A o 0 

-2ol 

-o  <*  + 

Os  A 

o 97 

43c  8 

oO 

oOl 

6o  5 

1©  19 

26H 

0 

L592 

GR0  MEAN 

- 4 Jo  1 

J0ULES/5G 

A 

URaND  MEAN 

” 43e  5 

JflULES/SQ 

M 

TEST 

DETERM IN ATI ONS 

- 20 

SD  MEANS 

* 40  8 

JOULES/SJ 

A 

SL  OF  MEANS 

- 3,9 

JflULES/SQ 

M 

18 

LABS  IN 

GRAND 

MEANS 

A Vi£nLd.Gii  OJ  aL  * 

09  3 

«i  OUoES/SU  U 

AVERAGE  SDR 

- 5®  5 

JOULES/SQ 

M 

GR0  MEAN 

- 2o  95  5 

FT0  LB/bO  FT 

grand  mean 

- 2c  963 

FT0LB/SQ  FT 

L25  0 

81o5 

3 Sq  4 

Os  9 7 

5©  1 

o 95 

Obc  8 

22o  0 

5©  69 

7©  8 

1 o 4 1 

26N 

♦ 

L250 

TOTAL  NUMBER  OP  LABORATORIES  McrORTING  * 19 

Best  values:  J72  43+7  joules  per  square  meter 

B95  43+6  joules  per  square  meter 


REPORT  Ne0  62S 


TAPPi  AOALAEdRATi Vt  REFERENCE  PROGRAM 
aNAL YSI S T26-1  TABLE  2 

TENEIlE  ENaaGY  ABsOaPExON.  JOULES  PER  SQUARE  METER  - 


NOVEMBER  1979 


PRINTING  PAPER 


TAPPI  OPPICIaa  LEST  METaOl  1494  0S-70,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


LAB 

MEANS 

C00RD3N 

a X'ES 

aVG 

CODE 

F 

J72 

B95 

MAJ0A 

mIN5R 

i£©  dU 

VAA 

PROPERTY TEST  INSTRUMENT CONDITIONS 

LI  85 

0 

3£©7 

4 Oo  2 

-7 s 9 

A o 6 

loll 

26C 

TENSILE 

ENERGY 

ABSORPTION 

4 WITH 

TEST 

T20 

). LINE/LINE 

JAWS 

L393 

0 

26©2 

36,  2 

-1  0o  0 

- 1 © 7 

ot  1 

26V 

TENSILE 

ENERGY 

ABSORPTION 

4 WITH 

TEST 

T20 

), LINE/FLAT 

JAWS 

LI  3 9 

0 

3 80  4 

38o  7 

— 6©  7 

-1©  1 

3 O 0 

2oE 

TENSILE 

ENERGY 

ABSORPTION 

4 WITH 

TEST 

T2Q 

), 2-PIN  STRAIN  GAGE 

L167 

« 

390  1 

49©  1 

o 2 

o®  8 

26D 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

). 2-PIN  STRAIN  GAGE 

L21  1 

0 

4 Oo  3 

43©  4 

-2©4 

1 © 6 

lo 

262 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), LINE/LINE 

JAWS 

L587 

0 

4 Oo  6 

4 2o  8 

-2©  4 

o 9 

la 

266 

TENSILE 

ENERGY 

ABSORPTION 

4 WITH 

TEST 

T20 

1, LINE/LINE 

JAWS 

LI  63 

0 

4 Co  9 

36o  9 

-40  6 

-2©  4 

26J 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

). LINE/FLAT 

JAWS 

L592 

0 

4 lo  0 

43o  6 

-1.7 

1.3 

lo  Jb 

2oH 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), 2-PIN  STRAIN  GAGE 

LI  1 5 

0 

42o  0 

44©  0 

— © 6 

lo  1 

o 73 

26C 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), LINE/LINE 

JAWS 

L57  5 

0 

4 2©  9 

4 1 o 1 

-1.7 

-1©  8 

o^l 

26a 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), FLAT/FLAT 

JAWS 

LI  18 

0 

430  5 

42o  9 

— s A 

-o  8 

© U 3) 

26E 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), FLAT/FLAT 

JAWS 

L442 

0 

4 40  5 

430  8 

1.3 

— o 6 

©74 

2oi3 

TENSILE 

ENERGY 

ABSORPTION 

(WITH 

TEST 

T20 

1. LINE/FLAT 

JAWS 

LI  59 

0 

4 So  3 

4302 

1 © o 

-lo  5 

io  A 5 

26F 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), LINE/FLAT 

JAWS 

L 1 22 

0 

46o  4 

42o  7 

2©  1 

*2©  6 

o O 

26L 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

). PATTERNED 

FLAT 

JAW 

L356 

0 

4 ?o  o 

450  3 

4.6 

-1©  3 

lo  07 

26  A 

TENalLE 

aNERGY 

ABSORPTION 

< WITB 

TEST 

T20 

). FLAT/FLAT 

JAWS 

L309 

0 

4 9©  0 

4 8o  8 

7©9 

©7 

2oJ 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TEST 

T20 

), LINE/FLAT 

JAWS 

L25  5 

0 

4 9©  o 

48,3 

7©  9 

o 0 

o Vo 

26P 

TENSIEE 

ENERGY 

ABSORPTION 

< WITH 

TEST 

T20 

), PATTERNED 

FLAT 

JAW 

L563 

0 

E30  o 

5 Oo  7 

12©  6 

-»  5 

lo  oy 

26C 

TENSILE 

ENERGY 

ABSORPTION 

< WITH 

TEST 

T20 

1. LINE/LINE 

JAWS 

L250 

* 

8 lo  5 

65©  6 

43o  9 

*3.0 

laid 

26N 

TENSILE 

ENERGY 

ABSORPTION 

4 WITH 

TEST 

T20 

). LINE/FLAT 

JAWS. 

20C 

GMEANS: 

43©  1 

430  5 

p~ 

o 

o 

o 

95*  ELLIPSE: 

15©  9 

6.  1 

Wi©  A 

GAMMA  - 37  DEGREES 
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PRINTING  PAPERS 


T .E  -fl 


M" 


O 


CD 

CO 


(X) 

CO 


CD 

CO 

\ 

CD 


00 

CM 


M" 

o . 

CM 


O 

CM 


SAMPLE  J72 

SAMPLE  J72 
L 


43. 

2.95 


J0ULES/SQ  M SAMPLE  895  = 44. 


o 

CD 


ID 

ID 


O 

LD 


CD 

COLD 

CO 

LU 


J M- 


ID 

CO 


O 

CO 


FT. LB/SO  FT 
J I 


SAMPLE  895  = 2.98 
I I 


U3  +.X.*  N0T  IN  GRAND  MEANS 

CD 

00  ANALYSIS  T26-1 


Q_ 


(X 

CO 


25 


i r 


2.0 


o 


© 


-©-©■ 

© 


© 


© 


c 


© 


J0ULES/SO  M 

FT. LB/SO  FT 
I 


© 


© 


© 


© 


© ° © 


SAMPLE  J72 


30  35  40  45 

JGULES/SQ  M 


50 


55 


60 


2.4  2.8 

FT.LB/SQ  FT 


3.2 


3-6 
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REPORT  N60  62S  TAPP1  e6LLAB0RATI  VE  REFERENCE  PROGRAM 

aNaLYb!S  T28-1  TABLE  1 

jhAJNGaTZON  1'©  BREAK,  PERCENT  - PACKAGING  PAPER 
TAP  PI  OFFICIAL  iaBX  METhdDa  2'404  0S-76  A ND  T494  0S-7O.  PENDULUM  AND  CRE  TYPES 


NOVEMBER  1979 


LAB 


SAMPLE 

J02 


BgbbgEED 

98  GRAMB  Pba  BwUARE  METER 


SAMPLE 

G17 


BUPF  MANILA 

118  GRAMS  PER  SQUARE  METER 


TEST  D© - 20 


CODE 

MEAN 

DEV 

Wo  tJa  V 

S DE 

Ra  SDR 

MEAN 

DEV 

N.DEV 

SDR 

Bo  SDR 

VAR 

F 

LAB 

LI  06 

2o330 

o 199 

1B  42 

o 287 

la  73 

la  900 

e 254 

1*66 

a 1 17 

* 9 1 

28B 

0 

L 1 06 

LI  22 

20261 

o 130 

a >3 

o 177 

la  07 

lo  820 

e 175 

1©  14 

© 120 

o 93 

28P 

0 

LI  22 

LI  26 

2o  033 

-o  097 

-a  78 

o 114 

a 69 

la  536 

-o  109 

-©71 

a 1 1 3 

o 88 

26C 

e 

LI  26 

LI  5 1 

2a  100 

-o  031 

-a  22 

a 1 7© 

lo  07 

lo  740 

o 094 

o 62 

• 196 

lo  52 

2 SB 

6 

L 1 5 1 

LI  82 

2o  035 

-o  046 

•a  b3 

o 093 

a 56 

le  445 

— o 20  1 

- 103  1 

© 123 

©96 

28B 

0 

L 1 82 

L234 

2o  7 50 

© 619 

4a  4 6 

a 089 

a 54 

2,  220 

a 574 

30  74 

© 120 

o 93 

2eB 

* 

L234 

L243 

20  107 

— o 024 

-a  17 

o 106 

a 64 

la  542 

-o  104 

-o  68 

©085 

• 66 

28C 

e 

L243 

L264 

2o  1 1 5 

-o  01O 

-all 

0 163 

o 98 

la  580 

-o  066 

— o 43 

© 151 

lo  17 

2 SB 

e 

L264 

L265 

2C  108 

— o 023 

*o  la 

o 153 

a 92 

lo  584 

—a  06  1 

-o40 

.121 

o 94 

28A 

e 

L265 

L267 

2o320 

o 190 

1 a ao 

o 1 06 

a 6 4 

la  657 

o 2 1 2 

1*38 

©147 

lo  14 

28B 

0 

L267 

L268 

20  223 

e 102 

a 7a 

o 122 

a 74 

1 a 7 83 

a 138 

©90 

.099 

o 76 

28B 

e 

L268 

L278 

2o  145 

o 014 

a 1 0 

a 110 

a 66 

la  625 

— © 021 

-o  13 

« 145 

1.  12 

28A 

e 

L278 

L280 

2o  1 14 

-o  016 

•ell 

o 203 

la  22 

la  599 

-©  047 

— © 30 

© 101 

o 78 

28B 

6 

L280 

L312 

2o  240 

o 109 

a 7 6 

o 157 

• 95 

la  655 

o 209 

lo  36 

© 110 

o 85 

28B 

e 

L312 

L324 

la  932 

-o  198 

-lo  42 

o 153 

a 92 

lo  442 

-.203 

— 1©  32 

* 127 

• 98 

28P 

e 

L3  24 

L336 

20  072 

— o 058 

-a  42 

a 21  8 

1 a 3 1 

la  596 

-a  050 

-©32 

* 133 

1 o 03 

28A 

e 

L336 

L5  80 

20  075 

- o 05o 

“a  48 

o 165 

o 99 

la  450 

-o  196 

-1©  28 

• 157 

lo  22 

28C 

0 

L5  60 

L58  1 

lo  556 

— o 574 

—4a  * 1 

e 188 

la  13 

la  537 

-©  108 

— o 7 1 

© 133 

lo  03 

28A 

* 

L581 

L676 

lo885 

-o  246 

- la  7 o 

a 287 

la  73 

la  530 

-a  116 

-©75 

© 149 

lo  16 

28B 

0 

L676 

L6  89 

lo  945 

— o 18o 

-la  66 

a lol 

a 97 

la  550 

-a  096 

-o  62 

© 147 

1©  14 

28B 

0 

L689 

L735 

2o  430 

o 299 

2e  1 4 

o 205 

1 a 24 

la  920 

© 274 

lo  79 

o 077 

o 60 

28B 

0 

L735 

L737A 

2o  23  0 

a ICO 

a 7 l 

a 143 

a 86 

lo  626 

-.  019 

-o  12 

© 169 

1 o 3 1 

28A 

0 

L737A 

L737B 

lo  9 85 

-o  146 

-1  a 84 

a 182 

la  10 

la  575 

-©  070 

-©  46 

© 123 

o 96 

28A 

0 

L737B 

GRo  MEAN 

" 20  1 3 1 

PERCENT 

GRAND  MEAN 

• la  646 

PERCENT 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

- o 1 40 

PERCENT 

BE  OF  MEANS 

- a 153 

PERCENT 

21  LABS  IN 

GRAND 

MEANS 

AVERAGE  BDA  * 

o 166 

r eRCENT 

AVERAGE  SDR  * 

© 129 

PERCENT 

L73  0 

2 0216 

<>0&> 

3 O 1 

a 203 

la  22 

la  654 

©009 

©06 

© 1 14 

o 88 

28X 

♦ 

L730 

L739 

2©  49  5 

o 364 

2a  ol 

o 094 

o 57 

lo  780 

© 134 

a 88 

© 140 

1*08 

28X 

♦ 

L739 

TOTAL  NUMBER  3F  LABORATdRiEB  aafORTING 

Best  values:  J02  2.1  + 0.2  percent 

G17  1.6  + 0.3  percent 


2a 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  234,  581. 
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REPORT  N0S  b2S 


TAP  PI  OFFICIAL 


TAPPI  wOaLanORATI  VE  REFERENCE  PROGRAM 
ANALYSIS  T28-1  TABLE  2 

A EON  GaTI cN  TO  okEAK„  PERCENT  - PACKAGING  PAPER 

t'sST  MJET-tt^DS  X404  OS-76  A Ki>  T494  0S-7O,  PENDULUM  AND  CRE  TYPES 


NOVEMBER  1979 


LAB 

MEANS 

C JORDAN 

AVG 

CODE 

F 

J 02 

G17 

MAJOR 

mInOR 

2.  SON 

VaR 

PROPERTY TEST  INSTRUMENT— — -CONDITION S 

L58  1 

# 

1 0 5 36 

1.  537 

-o  404 

. 356 

1 . w 6 

28A 

ELONGATION 

< WITH 

TEST 

T 19 S.LOAB 

CELL. FLAT/FLAT 

JAWS 

L676 

0 

l.ees 

1.  530 

2o0 

• 106 

1.44 

286 

ELONGATION 

( WITH 

TEST 

T19  ),L«3AD 

CELL. LINE/FLAT 

JAWS 

L324 

a 

1.932 

1.  442 

-0  264 

.012 

. »5 

28P 

EL0N CATION 

( WITH 

TEST 

TJ9  )„ieAD 

CELL. PATTERNED 

FLAT 

JAWS 

L689 

o 

1.945 

lo  550 

-.  1 9o 

. 07  5 

lo  05 

286 

ELONGATION 

( WITH 

TEST 

T19  1.  LOAD 

CELL, LINE/FLAT 

JAWS 

L737B 

0 

lo  986 

1.  575 

-o  1 oO 

o 0 02 

1.03 

28A 

ELONGATION 

(WITH 

TEST 

T 19 J.L6AD 

CELL, FLAT/PLAT 

JAWS 

LI  26 

0 

2.C33 

1.  536 

-«  140 

•a  000 

.78 

28C 

ELONGATION 

(WITH 

TEST 

T!.9  )oL0AB 

CELL, LINE/LINE 

JAWS 

L336 

0 

2.072 

1.  596 

— c 07o 

.610 

1.17 

28a 

BLOW GATI ON 

(WITH 

TEST 

T 19  )e  LOAD 

CELL. FLAT/FLAT 

JAWS 

L580 

0 

2.075 

1.  450 

-e  1 63 

-.089 

1.11 

28C 

ELONGATION 

( WITH 

TEST 

T19  ), LOAD 

CELL, LINE/LINE 

JAWS 

LI  82 

0 

2.  C85 

1.  445 

— o 1 o 0 

100 

o 7 6 

286 

ELOKGaTI on 

( WITH 

TEST 

TE9  9„L0AD 

CELL. LINE/FLAT 

JAWS 

LI  5 1 

0 

2.  100 

1.740 

a 050 

.066 

1.29 

286 

elongation 

< WITH 

TEST 

TS9  )„L0AD 

CELL, LINE/FLAT 

JAWS 

L24  3 

0 

2.  107 

1.  542 

-.0  93 

-.051 

• oo 

26C 

ELONGATION 

(WITH 

TEST 

T 19  } B LOAD 

CELL, LINE/LINE 

JAWS 

L265 

0 

2o  106 

lo  584 

Oo  1 

-.024 

28A 

ELONGATION 

( WITH 

TEST 

T 19  1.L0AD 

CELL. FLAT/FLAT 

JAWS 

L280 

0 

2.114 

1.  599 

-.  040 

-.  019 

1.U0 

286 

ELONGATION 

( WITH 

TEST 

T 19  1.L0AD 

CELL. LINE/FLAT 

JAWS 

L264 

0 

2e  115 

1.  580 

-a  0o9 

-.  032 

1.08 

286 

ELONGATION 

( WITH 

TEST 

T 19  1,  LOAD 

CELL. LINE/FLAT 

JAWS 

L27  8 

0 

2.  145 

1.  625 

— o 0 Oo 

-o  024 

.09 

28  A 

ELONGATION 

< WITH 

TEST 

T 19  )„LSAD 

CELL. FLAT/FLAT 

JAWS 

L73  0 

♦ 

2 o 2 16 

1.654 

. 003 

-.  056 

1.05 

28  X 

ELONGATION 

( WITH 

TEST 

T19>:  GIVI  INSTRUMENT  4 JAW  TYPES 

L737A 

0 

2.230 

1.626 

c 0o2 

— a 0 67 

1.09 

28a 

ELONGATION 

( WITH 

TEST 

T 19  ) „ LOAD 

CELL, FLAT/FIAT 

JAWS 

L268 

0 

2.233 

1.  783 

o 1 7 1 

a 016 

. 7 5 

286 

ELONGATION 

( WITH 

TEST 

T 19  l.LOAB 

CELL, LINE/FLAT 

JAWS 

L31  2 

0 

20  240 

1. 855 

a 22* 

.058 

a 90 

286 

ELONGATION 

(WITH 

TEST 

T 19  1 , LOAD 

CELL, LINE/FLAT 

JAWS 

LI  22 

0 

2.261 

1.  820 

.217 

. 020 

l.uo 

28P 

ELONGATION 

( WITH 

TEST 

T 19  )s  LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

L267 

0 

2.320 

1.8  57 

a 264 

e OO0 

a .9 

266 

ELONGATION 

(WITH 

TEST 

T 19  1,  LOAD 

CELL, LINE/FLAT 

JAWS 

LI  06 

0 

2.230 

1.900 

.322 

. 02  1 

1.32 

286 

ELONGATION 

( WITH 

TEST 

T 19  ), LOAD 

CELL. LINE/FLAT 

JAWS 

L73  5 

0 

2.430 

1.  920 

.404 

— .040 

.92 

28  6 

ELONGATION 

( WITH 

TEST 

T!9  ),L0AD 

CELL , LINE/FLAT 

JAWS 

L739 

♦ 

2o  495 

lo  7 80 

o 3 43 

-o  1 82 

e 63 

28X 

ELONGATI ON 

( WITH 

TEST 

T19 ):  GIVE  INSTRUMENT  4 JAW  TYPES 

L234 

A 

2.750 

2.220 

a 64  1 

-.  0 78 

.73 

266 

ELONGATION 

(WITH 

TEST 

T 19  )»  LOAD 

CELL, LINE/FLAT 

JAWS 

GMEANS : 

2o  131 

1.646 

l.oO 

95*  ELLIPSE: 

o 543 

.155 

WUR 

GAMMA  - 48  OEGREES 

36 


PERCENT 


EL0NGRT 1 0N  T0  BRERK  , PRCKRGI NG  PRPER 


SAMPLE  J02  =2.13  PERCENT  SAMPLE  G17  = 1.65  PERCENT 


PERCENT 
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REPORT  Nfl0  62S  TAPP  I i.OiLao(}KATI¥E  aEFERENCE  PReGRAM 

«.Nu.VSSS  T29- 1 TAB1E  1 
E*.6NOaX1oN  TO  UKE AK.  PERCENT  - PRINTING  PAPER 
TAPPI  OPPiClAA  i'ssl  MEXM6D.*  T404  03-76  AND  T494  0S-7Os  PENDULUM  AND  CHE  TVPES 


NOVEMBER  1979 


SAMPLE 

PMi«XING 

LAB 

J72 

76  Gjltkjla  i>vjUAJ£E 

CODE 

MEAN 

DEV 

No  Af 

SDR 

Ko  SDR 

LI  OS 

lo  387 

-o  302 

•i»  31 

o 131 

la  00 

LI  1 8 

lo  7 35 

o 04s 

0 AO 

olll 

© 74 

LI  22 

lo  872 

o 162 

o 79 

a 124 

a 82 

LI  39 

lo  415 

-o  275 

- la  1 V 

a 1 31 

a 87 

L141T 

lo  44  4 

-o  246 

-la  Oo 

a 189 

la  25 

LI  63 

lo  773 

o 085 

a 135 

a 88 

LI  76 

lo  769 

o C79 

9 

o 200 

1.33 

Li  85 

lo  549 

-o  140 

-OU  A 

a 183 

la  22 

L255 

2o  26  1 

o 57 1 

2o  40 

a 125 

a 83 

L309 

lo  960 

o 27 1 

lo  1 7 

o 20  1 

1 a 33 

L344 

lo  3 1 7 

-o  172 

-e?3 

a 149 

*99 

L356 

lo  920 

o 231 

l»0O 

o 138 

1 o 04 

L386 

lo  305 

“o  383 

- l«o7 

o 147 

a 97 

L442 

lo  820 

o 130 

« 67 

a 113 

*76 

L575 

lo  700 

o 0 1 1 

e 03 

o 077 

a 3 1 

L587 

lo  685 

"o  003 

-e02 

a 146 

a 97 

L592 

lo  6 76 

-o  014 

-«  06 

a 240 

la  59 

L698 

lo  7 35 

o 043 

o 20 

a 179 

la  18 

L736 

lo  375 

-o  115 

— O 60 

a 107 

o 71 

GRC  MEAN  - 

lo  690 

PERCENT 

OR AND  MEAN 

SD  MEANS  * 

o 23 1 

PERCENT 

Sd  OF  MEANS 

- a 131 

r DECENT 

L242 

2o  205 

o 515 

2?  26 

o 147 

a 97 

L62  6 

lo  550 

-o  140 

-a  6 0 

a 100 

e 66 

L685 

lo  6 3 0 

-o  010 

•a  04 

o 120 

*79 

TOTAL  NUMBER  dP  LAB0EAT3RI 

E*»  juiPOrIINO  • 

22 

Best  values: 

J72  1 

.7  + 0.3 

percent 

B95  1 

.5  + 0.4 

percent 

.AMPLE 

»95 

HEAT- 

90  GRAMS 

SET  OFFSET  BflflK 
PER  SQUARE  METER 

TEST 

Dc-  20 

MEAN 

DEV 

N*  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

la  075 

-o  360 

“Sc  65 

a 183 

lo31 

29A 

a 

L105 

la  464 

a 029 

a 13 

o 086 

• 62 

29A 

a 

LI  18 

la  482 

a 047 

a 21 

a 134 

a 96 

29P 

e 

LI  22 

la  120 

-a  31  5 

- la 44 

a 132 

a 95 

29D 

6 

LI  39 

1 a 275 

-o  160 

-a  73 

a 1 18 

o 85 

29D 

e 

L141T 

la  473 

a 043 

o 20 

a 112 

a 80 

29B 

e 

L 163 

la  433 

-a  002 

-a  01 

a 223 

lo  60 

29B 

a 

LI  76 

1.  433 

—a  002 

“oOl 

a 126 

,90 

29C 

a 

L185 

la  941 

o 506 

2c  31 

a 171 

1,22 

29P 

a 

L255 

la  702 

a 267 

la  22 

a 201 

1 , 44 

29A 

a 

L309 

1,  242 

-a  193 

-a  88 

a 151 

lo  0 8 

29A 

a 

L344 

la  571 

o 136 

a 62 

o 136 

• 98 

29A 

a 

L356 

la  135 

-a  300 

"So37 

a 088 

o 63 

29A 

a 

L386 

1 a 5 1 5 

a 080 

a 36 

a 099 

a 7 1 

29B 

a 

L442 

lo  386 

-a  OAT 

21 

a 053 

,38 

29A 

a 

L575 

la  660 

a 225 

lo  03 

a 164 

la  17 

29C 

a 

L587 

1 a 6 1 1 

a 176 

a HI 

a 187 

la  33 

29D 

a 

L592 

lo  490 

a 055 

O 25 

• 133 

a 95 

29C 

a 

L698 

lo  250 

-o  185 

-c  8S 

a 157 

la  13 

29A 

a 

L736 

la  435 
a 2 1 9 

PERCENT 

PERCENT 

AVERAGE  SDR 

TEST  DETERMINATIONS  - 20 

19  LABS  IN  GRAND  MEANS 
- a 140  PERCENT 

la  660 

a 425 

lo  94 

a 147 

lo  05 

29R 

♦ 

L242 

1 o 3 1 7 

-alia 

*®o 

a 099 

.71 

29R 

♦ 

L6  26 

lo  380 

-o  055 

-o25 

a 11  1 

a 79 

29R 

♦ 

L685 

38 


REPORT  NGo  62S 


TaPPI  wOLLABORATI  VE  iihi-E  RENCE  PROGRAM 
ANALYSIS  T29-1  TABLE  2 
a^ONGAXI  ON  TO  BREAK,  PERCENT  - PRINTING  PAPER 
TAP  PI  OFFIGXax*  IbB'I’  METHODS  T404  OS-76  AND  T494  0S-70.  PENDULUM  AND  CRE  TYPES 


NOVEMBER  1979 


LAB 

MEANS 

AVG 

C6DE 

F 

J72 

B95 

M&J  OR 

MINOR 

R,  66  A 

VaR 

PROPERTY — -TEST  INSTRUMENT- --CONDITIONS 

L386 

e 

1,305 

lo  135 

-,4  6o 

,045 

a 60 

29A 

ELONGATION 

(WITH 

TEST 

T20  ),L0AD 

CELL, FLAT/FLAT 

JAWS 

LI  05 

6 

lo  387 

1,075 

-O  407 

“o  055 

1 o 16 

29a 

ELONGATION 

( WITH 

TEST 

T20  ),L6AD 

CELL, FLAT/FLAT 

JAWS 

LI  39 

6 

1,415 

1,  120 

-e  41  o 

-o04l 

a 9 1 

29U 

ELONGATION 

( WITH 

TEST 

T 20  ) , LOAD 

CELL, 2-PIN  STRAIN  GAGE 

LI  4 IT 

0 

1,444 

lo  275 

— o 265 

a 052 

1 o 0 5 

290 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, 2-PIN  STRAIN  GAGE 

L344 

0 

1,517 

lo  242 

—a  2 a 8 

-a  023 

1 a 0 3 

29  A 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, FLAT/FLAT 

JAWS 

LI  85 

0 

1,549 

1,433 

-o  103 

a 0 95 

le0O 

29C 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, LINE/LINE 

JAWS 

L626 

♦ 

1, 550 

lo  317 

-®  16a 

a 010 

a 69 

29  R 

ELONGATION 

( WITH 

TEST 

T20 >. PENDULUM,  FLAT/FLAT 

JAWS 

L736 

0 

1 o 575 

lo  250 

-o  21  0 

“o  05o 

a 92 

29  A 

ELONGATION 

< WITH 

TEST 

T20  ), LOAD 

CELL, FLAT/FLAT 

JAWS 

L59  2 

0 

1 o 67o 

lo  61  1 

o 11  1 

a 1 36 

1 a 4b 

290 

EL0NGA7I ON 

( WITH 

TEST 

T20 ), LOAD 

CELL, 2-PIN  STRAIN  GAGE 

L6  85 

* 

1 o 680 

1,380 

-a  045 

-o  034 

a?9 

29R 

ELONGATION 

( WITH 

TEST 

T20  ), PENDULUM,  FLAT/FLAT 

JAWS 

L5  87 

0 

1,685 

1,660 

o 1 5 1 

a 1 6 7 

law  7 

29  C 

ELONGATION 

(WITH 

TEST 

T 20 ), LOAD 

CELL, LINE/LINE 

JAWS 

L575 

0 

1 o 700 

1,388 

-o  02  4 

-a  042 

,45 

29A 

ELONGATION 

( WITH 

TEST 

T20  ), LOAD 

CELL, FLAT/FLAT 

JAWS 

L69  8 

0 

1,735 

lo  490 

.071 

• 009 

►- 

© 

c 

29C 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, LINE/LINE 

JAWS 

LI  1 8 

0 

1 , 735 

1,  464 

a O5J 

-a  010 

q ob 

29A 

ELONGATION 

( WITH 

TEST 

T20 ), LOAD 

CELL, FLAT/FLAT 

JAWS 

LI  76 

0 

1,769 

lo  433 

e 057 

“a  056 

1©  4 to 

296 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, LINE/FLAT 

JAWS 

LI  63 

0 

1,773 

1,478 

a 09O 

-oU26 

© 

295 

ELONGATION 

( WITH 

TEST 

T 20 ) , LOAD 

CELL, LINE/FLAT 

JAWS 

L442 

0 

lo  620 

1,515 

o 150 

-©  03  1 

o 73 

295 

ELONGATION 

( WITH 

TEST 

T20  ),  LOAD 

CELL, LINE/FLAT 

JAWS 

H 22 

0 

1,872 

lo  482 

a 165 

-a  091 

a 6 9 

29P 

ELONGATION 

( WITH 

TEST 

T 20 ) , LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

L356 

0 

1 o 920 

1,  571 

a 262 

-a  059 

1,01 

29a 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL. FLAT/FLAT 

JAWS 

L309 

0 

lo  960 

1,702 

a 350 

o 009 

1,36 

29a 

ELONGATION 

( WITH 

TEST 

T20  ) , LOAD 

CELL, FLAT/FLAT 

JAWS 

L242 

♦ 

2o  205 

lo  860 

a 666 

"a  044 

1 a w 1 

29R 

ELONGATION 

(WITH 

TEST 

T20 ), PENDULUM,  FLAT/FLAT 

JAWS 

L255 

0 

2o  261 

lo  941 

• 7o3 

-a  024 

lo  02 

29P 

ELONGATION 

( WITB 

TEST 

T20  ),  LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

GMEANS : 

1,690 

1,435 

la  00 

95*  ELLIPSE: 

a 655 

a 1 93 

WITH 

gamma  • 43  degrees 

39 


PERCENT 


ELONGATION  TO  BREAK,  PRINTING  PAPER 


SAMPLE  J72  = 1 -69  PERCENT 

I L 


_L 


JL 


SAMPLE  B95  = 1.44  PERCENT 

i i i L 


CM 

• . 

CM 

O 

CM 

CO 


CD 


l_0  +.X.#  NOT  IN  GRAND  MEANS 

CD 

CD  ANALYSIS  T29-1 

LU 

_l 

Q_ 


CL 

CO 


© 

G 


O © 


G 


© 


_ © 

8©  © 


© 


CM 


CD 

o . 

O 


-fD 


© 


© 


© 


© 


SAMPLE  J72 


0.8  1.0  1.2 


1.4  1.6  1-8 

PERCENT 


2.0  2.2  2.4  2.6 
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LAB 

C©DE 

HOS 
LI  18 
LI  2 1 
LI  22 
LI  24 

LI  50  t 

LI  58 
LI  59 
L162 
LI  63 

L176 
LI  82M 

li  es 

LI  9 OC 
L212 

L223F 
L230 
L23  8A 
L238B 
L243 

L254 

L262 

L275 

L278 

L279 

L2  85A 
L2  85B 
L320 
L321 
L326N 

L339 
L376 
L38  8 
L390 
L393 

L396M 
L56  5 
L589 
LS9S 

L670 

L734 

L737 

GR®  MEAN 
SD  MEANS 


L182S 
L190D 
L326S 
L70  5 
L706 

TOTAL  NUMEEB  OF  LABORATORIES  ana-OkTING 

Best  values:  B30  17  double  folds 


TaPPI  gOLLabO&ATjl  VE  REFERENCE  PROGRAM 
ANALYSIS  130- 1 TABLE  1 
FOLDING  ENDURANCE  (MIT),  BOBBLE  FOLDS 


NOVEMBER  1979 


Tapp©  euugested 

METHOD 

T511  SU- 

69 

AMPLE 

Ed Oa  PaPER 

SAMPLE 

COATED  OFFSET  BOOK 

TEST 

D©  ■ 

■ 15 

B3  0 

77  GRAMS  Fan.  SoU ARE  MEIER 

©>80 

75  GRAMS  PER  SCUARE  METER 

MEAN 

DEV 

Wo  WG 

SDR 

R»  SDR 

MEAN 

DEV 

N.DEV 

SDR 

So  SDR 

VAR 

F 

LAB 

1303 

-3©o 

-1©  <£i 

2©  J 

© 4 J 

37©  5 

-10,0 

-©66 

15.4 

o 88 

30M 

0 

L 1 05 

18©  1 

1©  3 

o 4 

4©  7 

©89 

66©3 

-9©  2 

-.60 

1 1.8 

©68 

30D 

0 

LI  18 

los7 

-o  3 

-9  Ug* 

6©  0 

1©  12 

o£>©  4 

12©  9 

o 84 

27©  6 

1.58 

3GM 

0 

L121 

21o3 

A©  4 

A© 

6©  J 

1©  IS 

107©  0 

59©  5 

3089 

S6o  4 

3©  23 

30M 

X 

LI  22 

1 9o  7 

2o  8 

o 9d 

8©  2 

© 98 

S Jo  6 

6©  1 

© 40 

1 30  0 

©74 

30N 

6 

L 1 24 

19©  3 

204 

6©  7 

1 © 27 

6 1 © 7 

14©  2 

o 93 

15,0 

o 86 

30M 

0 

LI  50 

1203 

-4o  6 

• lo 

2©  3 

« 82 

21,8 

— 25©  7 

-1.68 

10o  1 

©58 

30N 

0 

L 1 58 

1 S0  7 

i0a 

9 OJ> 

3o  9 

© 78 

80©  9 

3,  4 

©22 

15.  1 

o 86 

30N 

0 

L 1 59 

1507 

-1©2 

-®  *0 

4©  1 

©77 

42©  8 

-4©  7 

-©31 

2 1©  2 

1 e 2 1 

30M 

0 

L 162 

16©  3 

— o 6 

-9  17 

404 

® 82 

44©  4 

-3©  1 

-©20 

15©3 

©37 

30N 

O 

L 1 63 

34©  7 

17©  8 

Oq  1 G 

1 2©  o 

2©  41 

137*2 

89.7 

5.  87 

7 Cc  6 

4,04 

30N 

# 

LI  76 

2 4o  4 

70  o 

id®  O 1 

4©  8 

© 84 

69©  6 

22.  1 

1.45 

12.0 

© 69 

30M 

* 

L182M 

20o  5 

3©  o 

lo 

6©  ii 

1©  13 

77*8 

30.0 

lo  96 

22.2 

lo  27 

30N 

e 

L 1 65 

17©  7 

©9 

odl 

7 a 3 

1©  36 

45,7 

-1.8 

-©12 

13©  1 

o 75 

30N 

0 

L190C 

18©  1 

lo  J 

© + O 

4©  7 

o 89 

48  o 3 

.8 

o 05 

18©  2 

1 o 04 

30M 

0 

L2  12 

19©  7 

20  a 

9-0 

8©  2 

©98 

45©  1 

-2.4 

-o  15 

14.  4 

.83 

30M 

0 

L223F 

140  1 

-2©  7 

4©  o 

©90 

32o9 

5.4 

©35 

16.  1 

.92 

30N 

0 

L230 

16©  3 

-o  6 

-9  1/ 

4©  o 

© 34 

30©  6 

3.  1 

©20 

16©  e 

©96 

30N 

0 

L238A 

1 lo  7 

-50E 

— A © 7 o 

4©  4 

© 83 

1 8©  7 

-28.  8 

- lo  89 

90  8 

o 56 

30D 

0 

L238B 

19©  0 

2©  2 

9?9 

7©  8 

1©  88 

52,  2 

4.7 

©31 

25.7 

1©  47 

30D 

0 

L243 

18o  9 

2©  0 

o7*i 

7©d 

1©  31 

80©  6 

33.  I 

2o  16 

36o  8 

2o  22 

30M 

0 

L254 

17©  1 

©3 

©Id 

6©  4 

1©  20 

55©  7 

8.  2 

o 54 

21.0 

1©  20 

30N 

0 

L262 

17o2 

o 4 

3,  O 

1 © 06 

27©  & 

-19.7 

- 1©  29 

1 1©  2 

©64 

30N 

0 

L275 

16©  5 

-1©  J 

-o+o 

6©  6 

1©  28 

23©  9 

-23.6 

— lo  55 

12©0 

o 69 

3©C 

0 

L278 

18©  0 

lo  2 

Q+<J 

8©  J 

©99 

58©  9 

1 1.  4 

.74 

1 8©  7 

1 o 07 

30N 

© 

L279 

1 6©  6 

- lo  2 

-0  + ** 

7©  J 

1©  87 

38©  5 

— 9©  0 

-o  59 

20©  5 

1©  18 

30N 

e 

L2  85A 

38©  9 

22©  0 

7©  © A 

1 8o  o 

3©  © 0 

23©  9 

-23.  6 

- lo  55 

6.  5 

o 37 

30N 

« 

L285B 

l9o  3 

2e  6 

o do 

6o  2 

1©  17 

5 0©  3 

2©  8 

© 19 

21,6 

1©  24 

30N 

© 

L3  20 

13©  3 

lo  4 

©<*•* 

6©  A 

1©  17 

54©  4 

6o  9 

o 45 

28.6 

lo  64 

30M 

© 

L321 

14©  8 

— 2o  0 

-q70 

6o  7 

1©  26 

23©  3 

-24®  2 

- lo  58 

(1.9 

©68 

30N 

a 

L326N 

12©7 

-4©  2 

- 1»  4* 

4©  0 

© 76 

26©  4 

-21.  1 

- lo  38 

1 lo  1 

.64 

30M 

© 

L339 

1 Jo  9 

-2©  9 

- lo 

3©4 

a 64 

86o  4 

-11.  1 

-o  73 

20.7 

lo  19 

30N 

0 

L376 

16o  1 

-o7 

6©  3 

1 • & 9 

55©  3 

7.  8 

o 5 1 

20.9 

lo  20 

30N 

O 

L388 

14o  9 

• lo  9 

*o  ©© 

5©  2 

©98 

33©  1 

— 1 40  4 

-o  94 

170  0 

©98 

30N 

© 

L390 

16©  3 

-©o 

-© 

4©  9 

©92 

47,  2 

-.3 

-©02 

6®  3 

,36 

30M 

© 

L393 

2 1©  0 

4©  2 

1 9 + + 

8©  2 

1 © 86 

6&c  5 

21.  0 

1.37 

23.5 

1©  34 

3 ON 

© 

L396M 

1 9o  9 

3©  1 

1 © U 7 

7©  4 

1©  39 

6 1 © 0 

13.  5 

©88 

18®  0 

1 o 03 

30N 

© 

L565 

120  9 

-3©  9 

• lo  ^ *> 

2©  6 

© 48 

32©  7 

-14.  8 

-o  97 

9.2 

©52 

30N 

© 

L589 

1 7o  5 

ot> 

3©  3 

o 7 1 

&706 

20.  1 

lo  31 

20®  8 

lo  19 

30C 

© 

L599 

20©  2 

3o  4 

lo  1^ 

6©  6 

1©  24 

56©  3 

8.8 

o 56 

17®  9 

1©  03 

3 ON 

0 

L670 

1 lo  8 

— 5o  0 

-lo  7 + 

2©  0 

© 33 

4So  5 

1.  0 

©07 

19o0 

1 © 09 

30C 

* 

L734 

13©  1 

-3©  8 

-l»Ju 

3©  2 

a 6 0 

34©  1 

-13.4 

-o  87 

15©  6 

o 89 

30N 

0 

L737 

16©  8 

DOUBLE  FOLDS 

GRAND  MEaN  - 

47©  5 

DOUBLE  FOLDS 

TEST 

DETERMINATIONS 

- 15 

2,9 

DOUBLE  FOLDS 

Sd  of  means  • 

15©  3 

DOUBLE  FOLDS 

39 

LABS  IN 

GRAND 

MEANS 

AVERAGE  JDk 

- So  J 

l»0UoLE  F0L X)*9 

AVERAGE  SDR 

- 17© 5 DOUBLE  FOLDS 

24©  6 

7©  3 

2^9  ©d 

So  D 

©94 

45,  5 

-2.0 

-o  13 

15©  5 

© 39 

30S 

♦ 

L182S 

20©  1 

3,2 

1©  U 

6©  4 

1,02 

15©  5 

-32.0 

-2.09 

4©  9 

©28 

3CS 

♦ 

L190D 

1 6o  9 

-.9 

"a  Ji 

4©  6 

© 8 7 

28©  1 

-21.4 

- lo  40 

9©  0 

©51 

3CS 

♦ 

L326S 

1 5o  6 

— lo  2 

-9^1 

2©  4 

a 48 

36©  6 

-8©  9 

-o  58 

5©  9 

©34 

SOX 

♦ 

L7  05 

1 1©  1 

-50  8 

- 1©  9 9 

3©  1 

© 88 

12©  7 

-34.  8 

-2.27 

6,5 

,37 

30X 

♦ 

L706 

47 


B80  49  double  folds 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  176, 

285B . 


r ire  ISO  i In  te  mat  it/  na  L standards  Organization) 
is  pr Oini,ina  that  mIT  folding  endurance  be 
reported  as  the  logarithm  ( to  the  base  10  ) of 
the  douoie  told  instead  of  the  double  fold 
as  in  tua  past. 

Please  see  page  44  ox  this  retort  for  a 
demonstration  of  this  proposal. 
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NOVEMBER  1979 


TAPP!  wOLLaBORaTIVE  REFERENCE  PROGRAM 
ANALYSIS  T30-1  TABLE  2 
F0x.PlNl»  ENdURANCa  (Mil),  DOUBLE  FOLDS 
LAPP*  SUGGESTED  UETEOD  T51 1 SU-69 


LAB 

MEANS 

CMuJin 

AVG 

CODE 

F 

E30 

B80 

MAJOR 

amor 

A©  JuR 

VaR 

PROPERTY TEST 

INSTRUMENT CONDITIONS 

L706 

* 

1 lo  1 

1 2o  7 

•35,  2 

,9 

o 4 8 

30X 

FOLDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L23  8B 

a 

1 10  7 

ia07 

•29©  3 

1©  1 

o 70 

30u 

F OLD  ING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

L734 

« 

i lo  a 

40o  5 

,3 

3,  1 

©74 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

LI  58 

a 

12CJ 

2 1 o 8 

•26©  1 

lo  0 

© 03 

3 ON 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L339 

a 

1 2o  7 

26o  4 

•2 1 © 5 

1,2 

o V 0 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L589 

a 

1209 

3 2o  7 

-15,2 

i © a 

otoO 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L737 

a 

13o  1 

340  1 

• i 3©  a 

1 o 9 

o75 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  05 

a 

130  3 

370  5 

-10©  4 

2o  1 

q ©to 

3011 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L376 

a 

1 30  9 

36o  4 

-11©  4 

1,3 

0^1 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L230 

a 

Hoi 

5209 

4©  9 

3©  4 

o > 1 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L326N 

a 

i40a 

23o  3 

-24,3 

— 1 © 3 

©97 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L39  0 

a 

14o  9 

33o  1 

-14#  5 

— o 1 

a 9 8 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L278 

a 

1 5c  5 

23o  9 

-23©  6 

— 2,  0 

©97 

30C 

FOLDING 

ENDURANCE, 

MIT. 

CIRCULATING  FAN  IN  CEILING 

L2  8SA 

a 

1 So  o 

3805 

-9,1 

- o 0 

lo  2? 

50N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L705 

♦ 

1 So  £ 

38o  a 

-a©  9 

— © 0 

© A 9 

30X 

folding 

tNDURANCE: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L162 

a 

15©  7 

42,0 

-4©  8 

© 5 

©99 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L326S 

♦ 

1 5o  9 

26,  1 

—21©  3 

-2,  1 

,69 

30S 

FOLDING 

ENDURANCE, 

ECHOPPER , LEIPZIG 

L388 

a 

16o  1 

55o  3 

7©  7 

1©  8 

1,15 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L393 

a 

1603 

47,2 

— © 4 

,5 

,04 

3011 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  63 

a 

16o  3 

44,  4 

-3©  1 

o 1 

© 85 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L238A 

a 

1603 

50,6 

3©  0 

o 9 

© 90 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  2 1 

a 

1 6o  7 

60o4 

1 2©  6 

1 o 9 

1,00 

30  M 

folding 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L262 

a 

170  1 

5 507 

a©  2 

o 8 

1 0 2 0 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L275 

a 

170  2 

270  8 

-19©a 

-3©  1 

,05 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L599 

a 

17o  5 

6706 

20©  0 

2©  1 

o 9 5 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L190C 

a 

170  7 

4 5o  7 

-1©  o 

-lo  1 

1,00 

JON 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L279 

a 

1 So  0 

580  9 

1 1©  4 

o 4 

1,63 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  l 8 

a 

18o  1 

3 80  3 

-a09 

-20  5 

o 78 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

L2  12 

a 

180  1 

48o  3 

« 9 

— 1©  2 

o 9 7 

30M 

folding 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L321 

a 

1803 

54o  4 

7©  0 

-»5 

1 © 4 1 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  59 

a 

1 So  7 

50,9 

3©  O 

- 1 o 4 

© 6 0 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L254 

a 

1 80  9 

80c  6 

,3,  1 

2,6 

1©  7 6 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L243 

a 

19o  0 

52,  2 

5©  0 

- 1 © 5 

1©  42 

30  D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

LI  5 0 

a 

1 90  3 

6 1 o 7 

1 4©  4 

-o  5 

1©  06 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L32  0 

a 

15o  3 

50,3 

3©  2 

-2©  1 

c 

fv 

o 

50N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  24 

a 

1907 

53,6 

0,4 

—2©  0 

© o& 

3oN 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L223F 

a 

19o  7 

45,  1 

-2©  0 

*3©  1 

o S’  0 

3UM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L565 

a 

1909 

61,0 

13©  6 

-1,2 

1 © 3L  1 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L190D 

♦ 

2 C0  1 

15,  5 

—3 1 © 3 

-7,  6 

oo5 

30  S 

FOLDING 

ENDURANCE, 

ECHOPPER,  LEIPZIG 

L67  0 

a 

2 0o  2 

56,  3 

9,2 

-2o  1 

1©  A 3 

JON 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

LI  8 5 

a 

2 0o  3 

77,  5 

50©  2 

©3 

1©  t 

JON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L396M 

a 

2 lo  0 

68,5 

21  © A 

— 1 © A 

1045 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  22 

X 

2 10  3 

1 07o  0 

o9,  5 

5,  8 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  82M 

* 

24«  4 

6906 

22©  9 

-4©  4 

o /to 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L182S 

♦ 

2406 

45,  5 

-c  9 

-8©  0 

o * A 

30  a 

FOLDING 

ENDURANCE, 

ECHOPPER,  LEIPZIG 

LI  76 

# 

34o  7 

137,  2 

91©  5 

•6,3 

-A©  4 1 

JON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L28  5B 

# 

3 80  9 

230  9 

-20©  4 

-26©  1 

A©  S 3 

JON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

GMEANS; 

16e  8 

47 , 5 

A o y 0 

95*  ELLIPSES 

39©  9 

o,  1 

Wi  jl  ii 

Gamma  - 82  DEGREES 

42 


DOUBLE  FOLDS 


FOLDING  ENDURANCE  (MIT) 


SAMPLE  B30  =16*8  DOUBLE  FOLDS  SAMPLE  B80  = 47.5  DOUBLE  FOLDS 


DOUBLE  FOLDS 
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REP0RT  N60  62S 


TAPFi  gOLLaeGRATI VE  REFERENCE  P80GRAM 
ANAL X 313  X30-2  TABLE  1 
FdLDXNG  ENDURANCE  SKIT) 

it*.* a iS  L0G(aaSE  1 0 ) 0F  THE  DOUBLE  F0LD  MEASUREMENT 


NOVEMBER  1979 


SAMPLE 

Boots  PAPER 

SAMPLE 

C0ATED  OFFSET 

B00K 

TEST 

D.' 

" 15 

LAB 

B3  0 

77  GRAMb  Fa Ad  3ijVAdJd  nLdXBk 

DO  0 

75  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  A>iiV 

SDK 

Ao  SDR 

MEAN 

DEV 

N-DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  05 

1®  12 

-©08 

-lo  U* 

o 0 B 

.59 

lo  54 

-©09 

-a  55 

©19 

1©  13 

30M 

6 

L 1 05 

LI  i 8 

1,  24 

o 04 

O 

o 10 

e 77 

lo  57 

-©06 

-©37 

©13 

©75 

30D 

0 

LI  18 

L12  1 

1©  20 

•,00 

-o  OO 

,19 

1.  12 

1.74 

o 1 1 

©64 

©21 

lo  23 

30M 

0 

L i 2 1 

1122 

1®  31 

oil 

A © 

o 13 

lo  00 

1 o 95 

,33 

1©  93 

©29 

1©  7 1 

30H 

e 

L 1 22 

LI  24 

1®  28 

,08 

lo  U 1 

oil 

. 83 

lo  72 

®09 

,52 

© 1 1 

.66 

30N 

e 

LI  24 

LI  50 

lo  26 

®0o 

© 7 d 

.15 

1.  14 

lc  78 

o 15 

© 88 

© 1 1 

,65 

30M 

e 

LI  50 

LI  58 

1,08 

-«  12 

-1©  o 1 

.10 

o 73 

1,30 

-.33 

- 1©  95 

o 19 

lo  10 

30N 

e 

L 1 58 

LI  59 

1®  26 

o Oo 

o7o 

.09 

e 66 

1 o 69 

,06 

« 34 

© 14 

©85 

30N 

e 

LI  59 

LI  62 

lo  18 

-.08 

-©  d7 

oil 

. 82 

lo  59 

— o 0 4 

-o  26 

©20 

1©  20 

30M 

e 

L 1 62 

LI  63 

1®  20 

— o GO 

-©  L/U 

.12 

. 91 

1. 62 

-.00 

-©03 

©15 

© 86 

30N 

0 

LI  63 

LI  76 

lo  5 1 

.33 

J>d 

.19 

1. 39 

2o  65 

.42 

2©  49 

o 34 

2©  03 

30N 

« 

LI  76 

LI  82M 

1,38 

a IB 

do  3 1 

o 0 9 

. 63 

lo  84 

©21 

lo  23 

©08 

©46 

30M 

0 

L182M 

LI  85 

lo  29 

.09 

1 © 1 b 

.13 

. 96 

lo  67 

o 24 

1©  43 

o 14 

o 82 

30N 

0 

LI  e5 

L19  0C 

1®  22 

.02 

o d0 

o 17 

1.23 

1 o 64 

©01 

© 0 8 

© 13 

© 80 

30N 

0 

L190C 

L212 

lo  24 

.04 

© b* 

.12 

. 86 

1 o 65 

,03 

© 15 

©17 

©99 

30M 

0 

L2  12 

L223F 

1 o 28 

.0B 

lo  yj 

o 1 2 

o 85 

1 . 63 

o 00 

©02 

© 15 

© 86 

30M 

0 

L223F 

L230 

lo  13 

~o  07 

-.97 

o 14 

1. 07 

1,71 

. 08 

©47 

©11 

,67 

30N 

0 

L230 

L23  8A 

1 o 20 

-o01 

— © o 7 

.13 

. 93 

1 c 68 

©05 

©32 

©14 

©82 

30N 

0 

L238A 

L23  8B 

1 o 0 4 

17 

•do  17 

,18 

1.33 

1,21 

-©42 

— 2©  47 

©24 

1,42 

30D 

e 

L238B 

L243 

1 o 25 

o Oo 

© o 7 

.15 

1.09 

1 o 68 

o 05 

©27 

©19 

1.  14 

30D 

e 

L243 

L254 

lo  25 

© 04 

0*7 

©17 

1.25 

lo  85 

©22 

1©  33 

o 24 

1.4  1 

30J5 

e 

L254 

L262 

1 o 2 1 

,01 

O09 

o 1 6 

lo  1 0 

lo  72 

.09 

©54 

©15 

. 89 

30N 

0 

L262 

L27  5 

lo  2 1 

,01 

© sj  7 

.17 

1 o 26 

1.41 

-©21 

- 1©  27 

o 16 

©97 

3 ON 

0 

L275 

L278 

lo  16 

-«  04 

-©  *d 

o 1 6 

lo  17 

1 o 34 

-©29 

— 1©  74 

.19 

1©  14 

30C 

0 

L278 

L279 

1®  24 

o 04 

040 

o 1 3 

e 96 

lo  75 

© 12 

©72 

©14 

o 80 

30N 

0 

L279 

L28  5A 

1®  14 

-,0o 

— © 7 o 

o 22 

Is  60 

1 o 53 

— © 09 

-o  56 

©22 

1©  28 

3 ON 

0 

L285A 

L285B 

lo  55 

O 34 

*®  40 

.26 

lo  53 

1 o 36 

-o  27 

-lo  59 

© 13 

©79 

30N 

tt 

L285B 

3-320 

lo  27 

o Oo 

© 

o 14 

lo  62 

1 o 66 

©63 

© 20 

© 20 

1®  16 

30N 

0 

L3  20 

L321 

Is  24 

o 04 

©iab 

.14 

le  05 

1.68 

©05 

©31 

.23 

lo  34 

30M 

0 

L321 

L326N 

lo  1 4 

Oo 

— o 6 1 

. 16 

1 o 1 6 

1 o 33 

-©30 

- 1©  79 

o 18 

1 © 09 

30N 

0 

L3  26N 

L339 

1, 08 

-8  12 

-l©b* 

o 13 

o 97 

1. 39 

-.  24 

— lo  43 

o 17 

1©  03 

3©M 

0 

L339 

L376 

1 o 1 3 

-.07 

-©  yj 

a 1 1 

. 84 

lo  50 

-o  13 

-o  78 

o 25 

1 o 46 

30N 

e 

L376 

L388 

lo  IB 

-.02 

.16 

1,21 

lo  71 

©09 

©51 

© 16 

o 96 

30N 

0 

L388 

L390 

lo  15 

-.05 

•o«7 

o 1 5 

1.68 

lo  46 

-o  16 

-o  97 

©24 

lo  40 

30N 

0 

L390 

L39  3 

lo  19 

-o0l 

o 14 

1.61 

lo  67 

©04 

© 24 

©06 

o 34 

30M 

0 

L393 

L396M 

1®  29 

.09 

1 © 1 o 

. lo 

lo  20 

lo  60 

o 17 

lo  03 

© 19 

loll 

3 ON 

0 

L396M 

L56  5 

lo  27 

o 07 

© oo 

o 17 

1 o 24 

1 o 77 

* 14 

© 82 

.13 

O 78 

30N 

0 

L565 

L589 

lo  10 

-.10 

-1©  RO 

®0B 

o 62 

le  50 

-©  13 

— o 78 

©13 

o 76 

3 ON 

0 

L589 

L59S 

1®  23 

.03 

© 4 J 

o 09 

o 6 7 

1,81 

o 18 

lo  07 

©14 

©83 

30C 

6 

L599 

L670 

lo  28 

. 0B 

1 © O 1 

o 1 6 

laid 

1 o 73 

© 1 0 

.59 

©15 

o 87 

3 ON 

0 

L670 

L734 

1 o 07 

-.14 

— 1 © 7 o 

e 08 

o 60 

1 o 66 

©03 

o 16 

©17 

©99 

30C 

* 

L734 

L737 

1®  1 0 

-.10 

- 1©  ^o 

oil 

o 79 

lo  49 

-o  14 

-o  83 

©21 

1©  26 

3©N 

0 

L737 

GR©  MEAN 

■ 1*  20 

L0G( 10) 

Fdbj> 

GRAND  MEAN  “ 

1,63 

L0G( 10 ) 

FOLD 

TEST 

DETERMINATIONS 

- 15 

SD  MEANS 

CD 

O 

0 

n 

L0G( 10) 

Fdi-Ai 

3D  0F  MEANS  - 

. 17 

L6G( 10 ) 

FOLD 

40 

LABS  IN 

GRAND 

MEANS 

AVERAGE  oJi  * 

o 13 

o 0G(  1 0 ) FdLD 

AVERAGE  SDR  • 

© 17  L0G(  10  ) F0LD 

L182S 

lo  38 

.IB 

2,  U4 

.09 

© 67 

1. 64 

©01 

© 04 

o 14 

. 85 

30S 

•* 

L182S 

LI  9 0D 

lo  29 

, Ob 

1.  OO 

.13 

. 97 

lo  17 

-©46 

-2©  73 

o 14 

© 85 

3CS 

♦ 

L190D 

L326S 

lo  19 

~®  02 

-*.2A 

o 13 

» 94 

lo  40 

-a  23 

— 1©  37 

© 13 

©77 

30S 

♦ 

L326S 

L705 

lo  19 

-.01 

-.17 

.07 

o 50 

lo  56 

-©05 

-©  28 

©07 

©40 

30X 

♦ 

L705 

L706 

lo  03 

-o  17 

-2.20 

o 1 2 

o 6 7 

lo  06 

-.57 

— 3038 

©21 

1©  24 

30X 

♦ 

L706 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING 
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Trie  isG  (international  Standards  Organ!  zntlon  ) Is  pro- 
posing  tnat  Mil  roldiu^  endurance  be  reported  as  the 
logarithm  (to  tne  base  10)  of  the  double  fold  instead 
of  tue  double  lord  as  in  tne  paste 

analysis  T30-1  in  this  report  is  the  same  as  in  the 
past  sith  no  enables®  The  analysis,  730-2,  shows  the 
data  as  tne  1 30  proposes.  This  analysis  usee  the  raw 
data  reported  for  T30-lo  The  raw  data  are  converted 
to  tne  loRaritniii  (base  10)  as  shown  in  the  example  to 
the  n iht , and  tuen  the  mean  of  the  converted  data  Is 
calculated  and  reported  as  ISO  folding  endurance® 
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da.su  data 
(foiaxuA  number 
in  c luaaia  fo  Ida  ) 

du>7 

lu6 

i^l 

dsjQ 

137 

±*9 

daO 

<ziO 

iaeuu  ox  rav  data 


leg  ( base  10) 
o£  ran/  data 

do  32 
do  22. 

2q  16 
206m£ 

2o41 
20  14 
do  30 
d03t> 

do  3 1 

me  an  oi  logs 
"Folding  endurance* 


NOVEMBER  1979 


REPORT  NOo  62S  TAFFI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T30-2  TABLE  2 
FOLDING  ENDURANCE  (MIT) 

Dai a IS  LOU(  BASE  10)  OF  THE  DOUBLE  FOLD  MEASUREMENT 


LAB 

MEANS 

C 00RDO.  A A IE  S 

AVG 

CODE 

F 

£30 

B80 

Major 

AIN6R 

R«  Suk 

VaR 

PkOPEklY TEST 

INSTRUMENT- --CONDITIONS 

L706 

♦ 

1 o03 

lo  06 

-o60 

-o04 

lo  65 

30  X 

F0LDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L238B 

0 

1 o 04 

1 o 2 1 

-o  40 

.01 

1 o 5 7 

30D 

FOLD  ING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

L734 

« 

lo  07 

lo  66 

*o  02 

o 14 

• 60 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

Lise 

0 

1 o 08 

lo  30 

“e  35 

o 00 

• 52 

JON 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

L339 

0 

i0oa 

lo  39 

-.37 

e 03 

i.oo 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L737 

0 

1 o 1 0 

1 o 49 

-o  17 

.04 

lo  62 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L589 

0 

1 o 1 0 

lo  50 

— o 1 6 

e 05 

e 69 

30N 

folding 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  0 5 

0 

1 o 1 2 

lo  54 

-.13 

e 05 

• 06 

30M 

folding 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L23  0 

0 

I®  13 

lo  71 

o 0o 

o 1 0 

, 67 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L376 

0 

1®  13 

lo  50 

-.  1 5 

e 0 2 

le  1 5 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L326N 

0 

1 o 14 

1.33 

— o 5 1 

-.05 

lo  1 3 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L285A 

0 

lo  14 

lo  53 

-oil 

o 02 

lo  4? 

3 ON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L39  0 

0 

lo  13 

lo  46 

-»  17 

*o01 

lo  24 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L278 

0 

lo  10 

1 o 34 

-.39 

-.07 

lo  1 5 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L388 

0 

lo  13 

1 o 71 

o 07 

o 05 

lo  09 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  62 

0 

lol3 

lo  59 

— o 0o 

o 00 

leU  1 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L32  6S 

♦ 

1 o 1 9 

1 o 40 

-.33 

— o 07 

o ob 

30S 

FOLDING 

ENDURANCE, 

SCHOPPER,  LEIPZIG 

L7  05 

♦ 

lo  19 

lo  58 

-o  Oo 

-o  00 

©46 

30  A 

FOLDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L393 

0 

1 o 1 9 

lo  67 

o 03 

c 02 

06  6 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L23  8A 

0 

1 o 20 

1 o 6 8 

o 0o 

o 02 

o to  7 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  2 1 

0 

1 o 20 

1 o 74 

o 10 

004 

lo  16 

30  M 

fobbing 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L163 

0 

1 o 20 

lo  62 

-o01 

,00 

. o9 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L275 

0 

1 o2 1 

lo  41 

-o  20 

08 

1.13 

3 ON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L262 

0 

lo21 

lo  72 

o 09 

a 03 

lo  0 0 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L190C 

0 

1 o 22 

1 o 64 

o 02 

-o  01 

le  02 

3 ON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LS99 

0 

lo23 

lo  31 

» 18 

.03 

o 75 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L279 

0 

lo  24 

lo  75 

o 13 

• 01 

o od 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L321 

0 

1024 

lo  6 8 

e 0 6 

-•02 

1.19 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L212 

0 

lo  24 

1 o 65 

o 04 

-•  03 

o 92 

30M 

FOLDING 

BNDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  18 

0 

lo  24 

1 o 57 

-o  04 

-.  Oo 

• 4 6 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

L254 

0 

lo  25 

1,85 

© 22 

o 04 

1o83 

30  M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L243 

0 

lo25 

lo  68 

o Oo 

-o  03 

1,12 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

LI  50 

e 

1 o 26 

lo  78 

o 1 6 

-•0  0 

o 6 9 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  59 

0 

lo2o 

lo  69 

O 07 

-o  04 

o 77 

30N 

FOLbING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L320 

0 

1027 

1 o 66 

o 05 

-o  05 

lo  09 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L565 

0 

lo27 

1 o 77 

o 16 

-•01 

loJl 

30N 

FOLbING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L223F 

0 

lo2d 

lo  63 

o 03 

-o  07 

• 66 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  24 

0 

1®  23 

1 o 72 

ell 

-o  04 

• 74 

3 ON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L67  0 

0 

lo  23 

1 o 73 

o 12 

-•  04 

le  02 

30N 

FOLbING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L190D 

♦ 

1029 

lo  17 

-o  40 

-•24 

.91 

30b 

FOLbING 

ENDURANCE, 

SCHOPPER,  LEIPZIG 

L396M 

0 

lo29 

lo  80 

o20 

-•02 

1.16 

30N 

FOLbING 

ENDURANCE, 

NIT, 

NO  CENTRIFUGAL  FAN 

LI  8 5 

0 

1 029 

1 o 87 

o 26 

o 00 

• 69 

30N 

FOLbING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  22 

0 

lo31 

lo  95 

o 34 

• 01 

le  35 

30M 

FOLD ING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L182M 

0 

lo33 

lo  84 

o 26 

-e  09 

• 54 

30M 

FOLbING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  S2S 

♦ 

1 ® 33 

1.64 

e 07 

-•  17 

.76 

306 

FOLbING 

ENDURANCE, 

SCHOPPER.  LEIPZIG 

LI  76 

n 

1„51 

2.05 

• 60 

-.  14 

Is  7 1 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L285B 

* 

lo£5 

1*36 

-o  13 

-o  42 

1.15 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

GMEANS ; 

lo20 

1.  63 

lo  0 0 

95*  ELLIPSE: 

O 46 

.13 

WIl'M 

GAMMA  - 69  DEGREES 

45 


LOG(IO)  FOLD 


FOLDING  ENDURRNCE  (NIT) 


SAMPLE  B30  = 1-20  LOG(IO)  FOLD  SAMPLE  B80  = i -63  L0G(1O)  FOLD 


LOGC 10)  FOLD 
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NOVEMBER  1979 


REP0RT  N0*  62S  TaPPI  60LLAD0KATI VE  REFERENCE  PROGRAM 

analysis  T36- l TABLE  1 
GURLEY  STIFFNESS 

RESULTS  EXPRESSED  IN  STANDaMw  gULLEY  UaUAS;  MILLIGRAMS  FOR  A 1X3  INCH  SPECIMEN  (ACTUAL  LENGTH  3o 5 INCHES) 


SAMPLE 

PRanT I no 

SAMPLE 

«0VE  ENVELOPE 

TEST 

D*  - 

■ 1 0 

LAB 

E04 

103  GRAMS  Paa  . 

WARE  MERE* 

»56 

94  SRAMS  PER  SCUABE  METER 

CODE 

MEAN 

DEV 

NoD&V 

SDR 

R*  SDR 

MEAN 

DEV 

NoDEV 

SDR 

R,  SDR 

VAR 

F 

LAB 

LI  1 8 

£22* 

”22, 

-1*99 

9* 

* 63 

968* 

-23* 

- lo  3 1 

10* 

06I 

35G 

0 

LI  18 

L121 

226* 

-19* 

-1*99 

10* 

,72 

243* 

~390 

-2*  17 

12* 

0 69 

35G 

0 

L 1 2 1 

1,122 

23  So 

-9. 

— 0 9 7 

16* 

1*12 

284© 

2* 

oil 

21* 

1 « 26 

35G 

© 

L 1 22 

LI32 

2o2o 

17o 

1*  R9 

16* 

1*  11 

260* 

-2* 

-o  10 

19* 

1*  13 

35G 

0 

L 1 32 

L139 

242o 

-3. 

-*  25 

9* 

*66 

262* 

-20o 

-lo  13 

6* 

0 34 

35G 

0 

L 139 

LIAS 

2J90 

-5* 

-*39 

He 

D 61 

262* 

-0* 

-oOl 

14* 

*82 

35G 

0 

L 1 48 

L159 

273c 

28* 

2*  64 

14* 

1*  03 

309* 

27* 

lo  53 

22* 

lo  29 

35G 

0 

LI  59 

L162 

24 1 o 

“4, 

— © 29 

6* 

o 46 

259* 

-22* 

-1*24 

7* 

*40 

35G 

0 

L 162 

LI  63 

23So 

-9o 

-*67 

17. 

1*  26 

28  9o 

8* 

o 43 

34* 

2*02 

35G 

e 

L 1 63 

L172 

2190 

-25* 

-1*61 

16* 

1*37 

272, 

-10* 

—0  55 

19* 

1*13 

35G 

0 

L 1 72 

LI  83 

26  So 

21* 

1*  46 

10* 

*77 

320* 

38* 

20  13 

1 5C 

0 88 

3 5G 

0 

LI  83 

L190C 

260o 

16* 

1*14 

10, 

*75 

267o 

5* 

*27 

7* 

*45 

35G 

0 

L190C 

LI  95 

267, 

12* 

*o7 

10* 

*76 

287* 

6* 

*31 

13* 

*77 

35G 

0 

L 1 95 

L212 

264* 

20, 

1*40 

28* 

2*  13 

302c 

20* 

1*  14 

390 

2*34 

35G 

0 

L212 

L223 

246® 

1* 

• 10 

10, 

*76 

262* 

lo 

0 03 

13* 

*77 

35G 

0 

L223 

L224 

244, 

-lo 

-*L? 

14. 

1*07 

293* 

11* 

0 63 

12* 

.72 

35G 

0 

L224 

L232 

249o 

4o 

0 94 

40* 

3*  03 

261* 

— 1 0 

-0  07 

13* 

0 79 

35G 

0 

L232 

L241 

161* 

-83* 

-9*  y » 

7. 

* 49 

196o 

-36* 

-40  81 

180 

1*06 

35G 

V 

L24  1 

L254 

230* 

-14* 

-1*03 

6* 

* 46 

2740 

-7* 

— 0 41 

17* 

1*01 

35G 

0 

L254 

L260 

2SSo 

10* 

.74 

7* 

o 55 

279* 

-2* 

-0  13 

5* 

0 26 

35G 

0 

L260 

L268 

241  o 

-3* 

-•24 

14, 

1*  02 

28  1* 

— 0* 

-*02 

16* 

*96 

35G 

0 

L268 

L285 

17  lo 

-74* 

-9*26 

8* 

*57 

200* 

-81* 

- 40  55 

14* 

0 84 

35G 

a 

L285 

L29 1 

264o 

I9e 

1*97 

O* 

* 68 

308* 

26* 

1*45 

20* 

le  17 

35G 

0 

L291 

L30  8 

239* 

-6, 

— * 4 1 

9* 

© 

277* 

-So 

— o 27 

12* 

*72 

35G 

0 

L308 

132  1 

2830 

38* 

2*  7 o 

13* 

*99 

351* 

69* 

3085 

15* 

*86 

35G 

a 

L321 

L348 

139* 

-56* 

-4*6* 

5* 

* 56 

2 IS* 

-67* 

-3072 

14* 

e 85 

35G 

a 

L348 

L356 

230* 

-14, 

' l*w4 

9* 

a 69 

260* 

-21* 

-lo  19 

15o 

*89 

35G 

0 

L356 

1376 

246o 

2* 

* 12 

14. 

1*07 

3b  1* 

20* 

1*  10 

34* 

2*02 

35G 

0 

L376 

L382 

2S2* 

8* 

897 

13, 

1*00 

263* 

lo 

*05 

16* 

*93 

35G 

0 

L382 

L390 

2380 

-6* 

— * 4 6 

9* 

*69 

2920 

11* 

*59 

7* 

*39 

35G 

0 

L390 

L562 

2440 

-1* 

-»*»4 

19* 

1*42 

260* 

-32o 

- 1*78 

Ho 

*63 

35G 

0 

L562 

L571 

267* 

12* 

* OR 

24. 

1*80 

34  5© 

63* 

3*  53 

15* 

*90 

35G 

* 

L571 

L600 

2470 

2* 

*17 

lie 

* OS 

298* 

17* 

*93 

12* 

0 73 

35G 

0 

L600 

L65  0 

2o0o 

15. 

1*09 

10* 

*77 

242* 

-40* 

— 20  22 

24* 

1044 

35G 

a 

L6  50 

L729 

3S20o 

3276* 

239*  *7 

219* 

16*  09 

4249* 

3968* 

22  1062 

221* 

13*22 

35G 

a 

L729 

L732 

226o 

-19. 

-1*93 

20, 

1*  6 3 

<*76* 

-6* 

-*  34 

48* 

2o  85 

35G 

0 

L732 

GR0  MEAN 

* 245, 

GURLEY 

UNIT  3 

iikoNfi  AEAN 

* 282* 

GURLEY 

UNITS 

TEST  DETERMINATIONS 

- 10 

SD  MEANS 

- 14* 

GURLEY 

UNI  TO 

36  OP  MEANS 

• 18* 

GURLEY 

UNITS 

29  LABS  IN 

GRAND 

MEANS 

AVERAGE  3Dr 

- 13. 

GUrlEY  UNITS 

AVERAGE  SDR 

* 17* 

GURLEY  UNITS 

L213 

24  1* 

-4* 

“B  26 

9* 

9^5 

nl  7 1© 

-11* 

-0  60 

14* 

*82 

35H 

♦ 

L2  13 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  * 37 

Best  values:  K04  240  + 24  Gurley  units 

A58  280  + 29  Gurley  units 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  285, 

321,  348,  571,  650. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  241,  729 
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REPORT  N0O  62S  TAFFI  oOdEadOKaTI  VE  kEFERENCE  PROGRAM  NOVEMBER  1979 

aNaJ-YSIS  135”  1 TABLE  2 
GURLEY  STIFFNESS 

RESULTS  EXPRESSED  IN  STANDARD  ..UkEEY  UNITS;  MI dE! GRAMS  F0R  A 1X3  INCH  SPECIMEN  < ACTUAL  LENGTH  3©  5 INCHES) 
LAB  MEANS  C00kDl saIaS  aVG 


CODE 

F 

K 04 

A56 

aIN0R 

Kq  0^1^ 

VAR 

pA0FEkTY 

TEST 

INSTRUMENT- --C0NDITI9NS 

L241 

0 

16  1 o 

1 96o 

-Aid© 

20. 

o?7 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE) 

L285 

0 

1710 

200o 

-1<I9© 

14. 

0/1 

3sli 

STIFFNESS. 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3o  5-  TEST 

PIECE ) 

L34  8 

0 

189. 

2 1 5o 

-6o0 

8© 

gO  1 

35G 

STIFFNESS. 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3o  5-  TEST 

PIECE) 

L 17  2 

0 

2 19o 

27  2o 

15. 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3o5-  TEST 

PIECE ) 

LI  1 8 

o 

2 22a 

2 58© 

5. 

oL3 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3©  5-  TEST 

PIECE) 

L732 

0 

2 26« 

276o 

•lo» 

12. 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

LI  2 1 

o 

2 26a 

2430 

”7. 

q71 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

L356 

0 

230. 

260© 

-2o0 

” 0. 

o75 

Jbu 

STIFFNESS. 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

30  5—  TEST 

PIECE ) 

L254 

0 

230. 

274c 

-i^o 

8. 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3o5-  TEST 

PIECE ) 

LI  22 

0 

235. 

28  4© 

-^O 

9o 

lo  A 9 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/ 1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

LI  63 

0 

235. 

289© 

A o 

12« 

lo  od 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

L390 

0 

2380 

292© 

do 

1 1. 

o 

3sG 

STIfFNEsS, 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

3o  5—  TEST 

PIECE) 

L3  0 8 

0 

239o 

277© 

-7o 

2. 

©d  9 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE) 

LI  48 

0 

239. 

282© 

-3o 

4o 

od 

35G 

STIFFNEoS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L2  1 3 

♦ 

2 4 lo 

27  1 o 

-Ho 

•3. 

o74 

35k 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  TEST  PIECE),  20  C,  65%  RH 

L162 

0 

24  1. 

259© 

lo 

”9. 

o^d 

35G 

STIFFNESS. 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L26  8 

0 

241. 

28  lo 

2. 

©99 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3©  5-  TEST 

PIECE ) 

LI  39 

0 

242. 

26  2o 

• A do 

”9© 

o d© 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3o5-  TEST 

PIECE ) 

L224 

0 

244. 

293* 

9o 

7 o 

o o9 

35  G 

STIFFNESS, 

GURLEY 

( UNITS ; 

MG/1X3  -ACTUALLY 

3o  5 - TEST 

PIECE ) 

L562 

0 

244. 

250o 

“18. 

A © d 3 

35G 

STIfFNEsS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L223 

0 

2460 

282o 

lo 

” 1 o 

e ? o 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/1X3  -ACTUALLY 

305-  TEST 

PIECE  ) 

L376 

0 

246. 

301© 

17o 

10. 

A©  ad 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

30  5—  TEST 

PIECE ) 

L600 

0 

2470 

298© 

l Oo 

7. 

9/S> 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE  ) 

L232 

0 

249. 

281© 

1 o 

”4o 

1 O 9 1 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L382 

0 

252o 

283© 

Oo 

“6o 

o 9 7 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/ 1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

L26  0 

0 

255. 

279© 

-lo© 

©<*4i 

35G 

STIFFNESS, 

GURLEY 

C UNITS; 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE) 

L195 

0 

257. 

287© 

Ho 

-7. 

o 7 d 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

L571 

0 

257. 

34  5© 

d90 

26  . 

Ag  03 

35G 

STIFFNESS, 

GURLEY 

{ UNITS; 

MG/1X3  -ACTUALLY 

305-  TEST 

PIECE ) 

L650 

0 

260. 

24  2© 

“35o 

A©  A 43 

3oG 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L190C 

0 

260o 

28  70 

Uo 

-10© 

Obi* 

35G 

ST IF  FNESS , 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

L 1 32 

0 

262. 

280© 

do 

-15. 

A©  A-d 

JbG 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/ 1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

L29  1 

0 

264. 

30  80 

3<£© 

• 1 © 

jod 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

L212 

0 

264. 

302© 

”4© 

<^0  4L  4 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE) 

LI  83 

0 

2650 

320© 

^do 

5o 

go2 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

LI  59 

0 

2730 

309o 

390 

-8o 

1 o A d 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE ) 

L321 

0 

283. 

35  lo 

7 So 

7© 

o 9 3 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/1X3  -ACTUALLY 

3© 5-  TEST 

PIECE) 

L729 

0 

3520. 

42490 

3 1 ^Oo 

•442. 

A4o  od 

J5G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

GMEANS : 

245. 

282o 

1®  0© 

95*  . 

ELLIPSE: 

3^0 

2 Jo 

*i±'kL 

* dd  DEGREES 

48 


GURLEY  UNITS 

220  230  240  250  260  270  280  290  300  310  320  330  340 


STIFFNESS,  GURLEY 


SAMPLE  K04  r 245.  GURLEY  UNITS  SAMPLE  ASS  - 282.  GURLEY  UNITS 


GURLEY  UNITS 
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REPORT  N6o  62S  TAPPI  uOeLaeORATI VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T36-1  TABLE  1 

IabES  stiffness 

TAP  P I OFFICIae  TEST  MBTeOD  T489  0S-7 6.  RESULTS  EXPRESSED  IN  GRAM  CENTIMETERS 


SAMPLE 

Paper 

SAMPLE 

INDEX  PAPER 

TEST 

D.  > 

■ 10 

LAB 

Z02 

225  GRAMS 

> PllA 

dWUAi£  ftAAi  Acs 

El  7 

256  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N©  V 

SDr 

R©  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

LI  07A 

640  5 

2,4 

o 71 

3C  U 

la  32 

7 0©  5 

2,7 

, 82 

20  8 

1.22 

36T 

0 

L107A 

LI  22 

62o  1 

o0 

© J J 

2o  4 

1©  06 

67,  1 

-©  7 

-0  22 

2.3 

lo  03 

36D 

0 

L 1 22 

LI  23 

6409 

2o  d 

9 S'  J 

2o4 

1,  05 

o7o  5 

-©3 

-0  09 

2.2 

© 96 

36T 

0 

L 1 23 

LI  26 

60o  3 

-lod 

“•©  J 7 

2o  1 

a 9 J 

660  4 

-1,4 

-©43 

1 0 7 

©73 

36T 

0 

LI  26 

L 1 5 0 

6O0  6 

•loJ 

-© 

2,2 

© 94 

o7,  6 

“0  2 

-0  06 

2,  1 

©91 

36T 

0 

LI  50 

LI  58 

62.  6 

o o 

s io 

© 9 

a J7 

7 1 0 5 

3©  7 

lo  1 1 

2.9 

la  30 

36T 

6 

L 1 58 

L 1 63 

640  1 

2,  0 

1©9 

s 84 

69©  5 

1.7 

0 52 

2,9 

1.  29 

36T 

0 

L 1 63 

1182 

610  6 

-o  J 

-o  A J 

2o  1 

© 90 

68©8 

1,0 

©29 

2.0 

©90 

36T 

0 

L 1 82 

L2  07 

64o  3 

20  3 

3,9 

1©  EE 

71©  1 

3,3 

©99 

3C  2 

1.41 

36T 

0 

L207 

L212 

6109 

-©  2 

-9 

2o  4 

1©  02 

66©  0 

-lo  8 

-©53 

2.4 

m 

0 

0 

36T 

0 

L212 

L22  8 

60  o 9 

-lo2 

•9  JO 

3©  1 

1,55 

7 1 0 8 

4©  0 

lo  20 

2C7 

lo  2 1 

36T 

« 

L228 

L230 

6202 

o 1 

9 04 

2©7 

1©  1 7 

68,5 

,7 

©21 

3.2 

1,43 

36T 

0 

L230 

L242 

63o  1 

lo0 

9 «in 

205 

lo  10 

73,  1 

5©  3 

lo  59 

4,0 

1.76 

36T 

e 

L242 

L243 

61,2 

•08 

-0^/ 

2©  9 

1,27 

64 0 8 

-3,0 

-©91 

1.4 

.62 

36T 

e 

L243 

L262 

62©  8 

« 8 

0^4 

lo  2 

© 50 

67,2 

-0  6 

-0  18 

1.5 

0 67 

36T 

0 

L262 

L268 

to  Jo  4 

1 0 J 

» 4n 

lo  9 

0 80 

68©  5 

.7 

©22 

1.9 

0 83 

36T 

0 

L268 

L281 

64,  6 

2©  o 

9 o<i 

2©  6 

la  22 

71,3 

3,  5 

lo  07 

2.0 

©89 

36T 

e 

L281 

L290 

57  o 5 

-40  J 

- 1 9 4^ 

lo  9 

, 81 

65,8 

-2,0 

-06I 

lo© 

0 46 

36T 

0 

L290 

L31  5 

6 1 o 1 

-lo0 

*9  O iL 

5©  0 

1©  30 

63©  8 

-4,0 

- 1©2  1 

3©  4 

lo  52 

36T 

0 

L315 

1318 

56  o 7 

-5o4 

-I9 

2©  0 

© 87 

6 1 0 6 

-6,2 

- lo  87 

2.3 

1 0 03 

36T 

0 

L318 

132  1 

56o  0 

-4,1 

•1»  ~JA. 

2©  7 

lo  15 

64,4 

-3,4 

— 1©  04 

2.5 

lo  12 

36T 

0 

L321 

1324 

61,1 

“lo© 

*9  Jl 

J©  1 

1,33 

60©  6 

-1©2 

-0  37 

1.3 

,59 

36T 

e 

L3  24 

L339 

6 1 o 3 

-o7 

-O  A4 

2©  7 

1,  19 

67©  0 

-,  8 

-o23 

1,7 

©76 

36T 

0 

L339 

134  8 

68o  7 

6o  o 

<— 9 A A 

3©  0 

lo  54 

74,0 

6,2 

I086 

2.7 

1.20 

36T 

0 

L348 

13  8 8 

88o  5 

26,4 

ba^j 

J©  4 

1©  46 

97©  5 

29,7 

80  94 

2.9 

1.  28 

36T 

* 

L388 

1442 

60o  6 

-1,3 

-947 

2o  6 

1©  14 

64c  3 

-3©  5 

- lc  05 

1.  1 

0 50 

36T 

0 

L4  42 

1570 

6 7©  9 

5o  d 

i9  OO 

2©  6 

1©  20 

t 1 0 8 

4,0 

lo  20 

3o  0 

lo  32 

36T 

0 

L570 

1580 

62o  3 

,2 

0 j7 

la  J 

a 54 

66©  3 

-1.5 

-0  45 

1 0 5 

a 66 

36T 

0 

L580 

L6  04 

66o  2 

4©  2 

Aa  jj 

2©  1 

,92 

70©  5 

2,7 

,81 

2c  e 

1.  26 

36T 

0 

L604 

1616 

6,o  5 

30  J 

1 9 A A 

40  U 

1©  75 

30©  7 

-37,  1 

-Hole 

0 7 

a 30 

36T 

« 

L616 

L651 

640  2 

2o  1 

9 9*0 

lo  5 

© 6 7 

72,  1 

4,3 

lo  29 

1.7 

.74 

36T 

0 

L651 

1692 

580  5 

-3o  6 

- 1©  AO 

1©  O 

©69 

63©  9 

-3©  9 

-lo  18 

2.5 

1.  10 

36T 

0 

L6  92 

L703 

61  © 1 

-lo0 

•9  0^ 

2©  7 

1,  19 

66©  5 

-1,3 

—0  4 1 

lo  8 

0 62 

36T 

0 

L703 

L729 

6 Jo  5 

1©  4 

9 40 

1,7 

© 76 

67,7 

-c  1 

-0  02 

4©  0 

1 0 77 

36T 

0 

L729 

L731 

60a  4 

-le7 

-9  04 

1,  E 

© 80 

65©  9 

-1.9 

-o  56 

1,4 

,60 

36T 

0 

L73 1 

1737 

52o  7 

-9e4 

• jfl  J A 

1©  4 

0 6 2 

5 9©  3 

-8,  5 

-2o  56 

lo  1 

0 49 

36T 

« 

L737 

L739 

6 Jo  6 

3©  7 

A 9 A V 

lod 

0 7 6 

7 0©  4 

2,6 

o78 

lo  3 

0 56 

36T 

0 

L739 

GRC  MEAN 

• 62,  1 

TABER  UNIX 

0 

JR AND  Mean 

* 67©e 

TABER  UNITS 

TEST 

DETERMINATIONS 

- ie 

SD  MEANS 

• 3,  1 

TABER  UNIT 

0 

cm*  OP  jA-EaNS 

— j©  3 

TABER  UNITS 

35 

LABS  IN 

GRAND 

MEANS 

- 0 

XADER  UNITS 

AVERAGE  SDR 

- 2c  3 

TABER  UNITS 

1250 

60o  0 

-20  1 

"9 

Jq  a 

1©  55 

64©  0 

— 3o  8 

-lo  15 

2.2 

0 96 

36U 

♦ 

L250 

TOTAL  NUMBER  OF  LABORATORIES  aEPOrTING  - EE 

Best  values:  Z02  62+5  Taber  units 

Z17  68+5  Taber  units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  616. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  388 
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HBP0RT  N«0  62S  TAPPI  gOLLaSOEATI  VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  X36-1  TABLE  2 
i'AntH  STIFFNESS 

TAP  PI  OFF  Id  as  TEST  MEXsOo  T4a9  OS-76,  aESULTS  EXPRESSED  IN  GRAM  CENTIMETERS 
LAB  MEANS  CGOMDAM aTES  aVG 


CODE 

F 

Z 02 

Z 1 7 

AAJ&d 

nliiOR 

£t©  36  E 

Vaa 

PROPERTY— -TEST 

INSTRUMENT- --CONDITIONS 

L737 

* 

5 2o  7 

59o  3 

- 1^9  O 

la  1 

a 68 

36  T 

STIFFNESS, 

TABES 

L3 1 8 

e 

560  7 

6 1 06 

-6*  ^ 

-a  3 

o 95 

36  T 

STIFFNESS, 

TABER 

L2S0 

e 

S?o  3 

65o  8 

•4®  o 

2c  0 

© 6 6 

36  X 

STIFFNESS. 

TAEER 

L321 

e 

se03 

64o  4 

-b©  J> 

a 7 

1 © 1 3 

3sT 

STIFFNESS, 

TABER 

L692 

0 

E8©5 

6 3®  9 

-5® 

" a 0 

eo9 

36  X 

STIFFNESS, 

TAEER 

L250 

♦ 

60o3 

64©  0 

-4©  2 

-la  1 

lo  16 

366 

STIFFNESS, 

TAEER, 

20  C,  65*  SB 

LI  26 

0 

6 Co  3 

66o  4 

-203 

©3 

o 03 

36X 

STIFFNESS, 

TABER 

L731 

0 

6 Co  4 

650  9 

-2©  5 

"o  0 

oYQ 

36  T 

STIFFNESS, 

TABER 

L150 

0 

6 Co  6 

67©  6 

©9 

o 93 

36T 

STIFFNESS, 

TAEER 

L442 

0 

£ CoO 

64©  3 

-3©  :> 

-lo  3 

©62 

36T 

STIFFNESS, 

TABER 

L228 

« 

6 0o  9 

7 1 o 8 

2©  1 

3©  6 

i026 

361' 

STIFFNESS, 

TAEER 

L7  03 

0 

6 lo  1 

66©  5 

«A©7 

-©  2 

1(00 

36T 

STIFFNESS, 

TABER 

L324 

o 

6 to  1 

6606 

-loo 

"o  1 

o 96 

36  T 

STIFFNESS, 

TABER 

L31  5 

0 

6 1o  1 

63©  8 

•3©  3 

-2©  0 

1 0 4 1 

36X 

STIFFNESS, 

TABER 

L243 

0 

£ lo  2 

640  8 

-2.8 

-1  o 4 

o 9 4 

367 

STIfFNESs, 

TABER 

L339 

0 

6 lo  3 

670  0 

-1©  i 

©0 

o 9 7 

367 

STIFFNESS, 

TAEER 

LI  82 

0 

£ lo  6 

68©  8 

® * 

lo  o 

o 9 0 

36  X 

STIFFNESS, 

TABER 

L212 

0 

6 lo  9 

66©  0 

1 

o 

$ 

-lo  1 

lo  03 

36  X 

STIFFNESS, 

TABER 

LI  22 

0 

620  1 

67o  1 

-a  a 

”©5 

le04 

360 

STIFFNESS, 

TABER, 

DIGITAL  READOUT 

L230 

0 

62o  2 

63©  5 

© 6 

a 4 

lo  60 

36T 

STIFFNESS, 

TABER 

L580 

0 

6 20  3 

66o  3 

-1©0 

-lo  2 

(CO 

36X 

STIFFNESS, 

TAEER 

L158 

0 

6 20  6 

7 1 o 5 

3©  1 

2©  1 

© 63 

36T 

STIFFNESS, 

TABER 

L262 

0 

62o  8 

67o  2 

o 1 

-lo  0 

o 69 

36X 

STIFFNESS, 

TABES 

L242 

0 

£2o  1 

73©  1 

4©  8 

2©  9 

1 o 43 

36T 

STIFFNESS, 

TAEER 

L268 

0 

63®  4 

6S0  S 

1 o 4 

-o5 

(02 

36T 

STIFFNESS, 

TABER 

L729 

0 

£30  5 

67o  7 

*9 

-la  1 

1 a ^ 6 

3a  X 

STIFFNESS, 

TAEER 

L163 

0 

£4o  1 

69©  5 

2©  6 

-a  3 

la  07 

36  X 

STIFFNESS, 

TABER 

L651 

0 

64©  2 

72©  1 

4©  O 

lo  4 

©70 

36X 

STIFFNESS, 

TABER 

L207 

0 

640  3 

7 1 o 1 

3©  9 

o 6 

lo  65 

36  X 

STIFFNESS, 

TABER 

LI07A 

0 

£40  5 

70©  5 

3©  6 

o 1 

l(b7 

36  X 

STIFFNESS, 

TAEER 

L28  1 

0 

6 4c  6 

7 1©  3 

4.  J 

o5 

1 a 6 5 

361 

STIFFNESS, 

TABES 

LI  23 

0 

£ 40  9 

67o  5 

1 a 7 

-203 

►- 

o 

c 

36X 

STIFFNESS, 

TABES 

L616 

# 

6£e5 

30©  7 

— 24©  6 

— 27o  8 

lo  0 3 

36  X 

STIFFNESS, 

TABER 

L739 

0 

6 508 

70o4 

4©  4 

-lo  0 

o Ob 

36X 

STZfFNEsS, 

TABES 

L604 

0 

£6o  2 

70o5 

4©  6 

- lo  2 

►* 

o 

c 

367 

STIFFNESS, 

TABES 

L57  0 

0 

67o  9 

7 lo  8 

6©  9 

-Ao5 

la  (O 

36  X 

STIFFNESS, 

TAEES 

L34  8 

0 

660  7 

740  0 

9a  0 

-a  6 

1 a 3 7 

36  X 

STIFFNESS, 

TABER 

L388 

n 

ee08 

97©  5 

390  7 

©9 

lo  87 

36X 

STIFFNESS, 

TABER 

GMEANS : 

62o  1 

670  8 

lo  01  0 

9S*  ELLIPSE: 

11(4 

3.  4 

ml  ah 

Gamma  - 47  DEGREES 

51 


t fiber  units 


STIFFNESS,  TRBER 


SAMPLE  Z02  - 62.1  TABER  UNITS  SAMPLE  Z17  = 67-8  TABER  UNITS 
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REPORT  N0o  62S 


NOVEMBER  1979 


TaPPa  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T49-1  TABLE  1 

SERF ACE  PICK  STRENGTH,  - VISCOSITY  VELOCITY  PRODUCT  ( VVP  ) IN  KILOPOISE  CENTEME IERS/SECOND 

a'aFP I SUGGESTED  METHODS  T514  SU-69  AND  T499  SU-64 


SAMPLE 

PrtrTING 

SAMPLE 

PRINTING 

TEST 

Do  - 4 

LAB 

J56 

93  Pt,£t 

av^UA&ii  otai'EK 

US  1 

84  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

No  4^  LI  \f 

SDR 

R©  SDR 

MEAN 

DEV 

N©  DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

L182I 

120o5 

-2©  9 

7o0 

1.56 

91©  1 

.7 

0 03 

5.2 

©96 

49Q 

O 

LI  621 

LI  9 OC 

82©  5 

— 4 0©  9 

lo  0 

©22 

6 1 © 2 

-39©  2 

- lo  65 

3.4 

0 63 

49T 

e 

L190C 

L2  07 

128o  7 

So  4 

0 A O 

2o9 

© 64 

89©  0 

- 1©  4 

-.06 

4©  8 

©88 

491 

6 

L207 

L242 

7 1 o 7 

-51o7 

• 1 O JO 

4o  9 

1.  09 

67©  5 

-3  2©  9 

— 1©  39 

5©  2 

.96 

49Q 

0 

L242 

L280 

15Do  3 

27o0 

0 O 1 

7o  0 

1©  67 

96©  6 

8.2 

0 34 

8©  0 

1©  48 

49Q 

0 

L280 

L29  1 

94  o 6 

-280  8 

*0  0 t 

Og  9 

1©  55 

7 1 © 2 

— 19©  2 

-©31 

6.5 

1 0 20 

491 

O 

L291 

L313 

1 1 4o  0 

-9o4 

■”0  EO 

oO 

.00 

69©  5 

— © 9 

-0  04 

3o  0 

0 55 

49Q 

O 

L313 

L388 

I860  3 

6 2o  9 

1©  * J 

10©  3 

2©  31 

129©  6 

39.2 

lo  65 

12©  5 

2o  30 

49Q 

O 

L388 

L59  8 

14  1 0 6 

1 80  2 

0 J J 

2o  8 

0 62 

127©  2 

36©  8 

lo  55 

2©  8 

©51 

49W 

O 

L596 

L643 

162©  5 

39©  1 

1©  16 

oe  0 

1 © 3 3 

10S©6 

13.  2 

0 56 

4.4 

©81 

491 

0 

L643 

L738 

11907 

-3©o 

-© 

3©  a 

0 7 8 

62©  2 

-8.  2 

-0  34 

5©  6 

lo  03 

491 

6 

L738 

L739 

107O8 

-1506 

1©  a 

© 34 

94©  2 

3.8 

0 16 

3©  7 

0 69 

491 

O 

L739 

GR0  MEAN 

“ 123o 4 

KP  CM/SEc 

l>  RaN  d MEAN 

* 90©  4 

KP  CM/SEC 

TEST 

DETERMINATIONS 

* 4 

SD  MEANS 

* 33o2 

KP  CM/SEC 

SB  OF  MEANS 

“ 23#  7 

KP  CM/SEC 

12 

LABS  IN 

GRAND 

MEANS 

AVJsj jLaGE  di>A 

* *0  O 

rF  CM/ SEC 

AVERAGE  SDR  - 

5.4 

KP 

CM/SEC 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • IE 


REPORT  NOe  62S  IAPPI  w ObLABORA TJ VE  REFERENCE  PROGRAM  NOVEMBER  1979 

ANALYSIS  T49-1  TABLE  2 

SURFACE  PICK  STRENGTH,  eGT  - VIScdsITY  VELOCITY  PRODUCT  (VVP)  IN  KILOPOISE  CENTEKETERS/SECOND 
TrPPI  SUGGESTED  METHODS  T514  SU-S9  AND  T499  SU-64 

LAB  MEANS  JOORDTmrTrS  aVG 


CODE 

F 

J56 

H81 

jiAJ&HL 

MINOR 

R©  sbR 

VAR 

PROFErI y--- 

TEST  INSTRUMENT -CONDITIONS 

L242 

0 

7 10  7 

57  0 5 

*ol  qE 

h«R 

lo  D 2 

49c 

SURF  ACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L190C 

8 

e2o5 

5 lo  2 

-o5o  9 

-S©  1 

© *3 

49T 

SURF  ACE 

PICK 

STRENGTH, IGT, 

IPC 

FLUID 

L291 

6 

94©  6 

7 lo  2 

— 34©  6 

©5 

lo  3b 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

RIB 

FLUID 

L739 

0 

1 C70  8 

940  2 

-10©  7 

1 1 © 9 

0 a 1 

491 

SURF  ACE 

PICK 

STRENGTH, IGT, 

PIB 

FLUID 

L313 

0 

1 14a  0 

8905 

— 6©  2 

40  5 

0 2 8 

49c 

SURFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L738 

0 

1 19©  7 

82©  2 

— 7o  6 

-4©  7 

0 90 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

PIB 

FLUID 

LI  821 

0 

12  Co  5 

91©  1 

-2©  0 

2©  2 

lo  2 6 

49g 

SURF  ACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L2  07 

0 

1280  7 

890  0 

3©  6 

-4©  2 

0 76 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

PIB 

FLUID 

L59  8 

0 

1 4 10  6 

127©  2 

36©  9 

20o  0 

0 a6 

49W 

SURF  ACE 

PICK 

STRENGTH, IGT, 

OIL 

L28  0 

0 

15  0©  3 

980  6 

26©  9 

•do^ 

1 0 6 2 

49  G 

SURFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L643 

0 

16205 

1 03©  6 

39©  7 

- H © 3 

lo  9 7 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

PIB 

FLUID 

L388 

0 

I860  3 

129.6 

74©  1 

“3o  ^ 

2©  a 0 

49G 

SURFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

GMEANS: 

123©  4 

90©  4 

1 0 0 0 

95*  ELLIPSE; 

1 19©  a 

*£  7o  3 

WITH 

GaMMA  • 34  DEGREE 

c 
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KP  CM/SEC 

100  120  140  160  180  200  220 


SURFACE  PICK  STRENGTH , IGT 


SAMPLE  J56  = 123 . KP  CM/SEC 


SAMPLE  H81  = 9 

JL_ I L 


KP  CM/S EC 

-L, i U 


00 


H o_ 

CL 
CO 


+.X.#  NOT  IN  GRAND  MEANS 


ANALYSIS  T 49- 1 


© 


"© 


-© 


© 


© 


© 


© 


HT 


o 

QO' 


O 

CO 


O 


o 

C\j 


© 


© 


© 


© 


SAMPLE  J56 


~6cT 


Teo  180  200  220  240 


0 


20 


40 


80 


100  120  140 

KP  CM/SEC 
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REPAST  NG®  623  TAPPI  uOLLab0RaXI YE  kEFE BENCE  PR0GRAM  NOVEMBER  1979 

ANALYSIS  150” 1 TABLE  1 
SURFacc,  PICK  STRENGTH,  WAX  NUMBER 


TAPPI  OFF I Cl A A 

r i'o.l 

MET HOB 

.459  83-75, 

SURFACE 

STRENGTH 

GF  PAPER 

( WAX 

PICK  TEST) 

SAMPLE 

PR.  R TING 

SAMPLE 

PRINTING 

TEST 

D.  - 5 

LAB 

J56 

93  GRAMS 

£*£4  ZHjUAJ&E  iLdlEti 

H81 

S4  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV  No 

SOR 

Re  Sok 

MEAN 

DEV 

N.DEV 

SDR 

S0  SDR 

VAR 

F 

LAB 

LI  0 5 

10,  80 

-1.52 

la  Ji 

o45 

o 79 

1 D . 60 

-.30 

-o62 

o 55 

,98 

50W 

0 

L 1 05 

LI  1 5 

12c  20 

-a  IE 

o 64 

le  48 

1 2 o 00 

o 60 

o 46 

©71 

1.27 

50W 

0 

LI  15 

LI  22 

13c  00 

o 68 

o 

oOw 

• 00 

IO5  60 

-o  so 

-.62 

.55 

© 98 

50W 

0 

L 1 22 

LI  5 8 

13e  20 

.68 

• 45 

• 79 

11®  60 

o 20 

c 15 

.55 

.98 

50W 

0 

L 1 58 

LI  62 

130  60 

1.28 

9 03 

o 5b 

• 97 

12o  20 

©80 

o 62 

©45 

• 30 

SOW 

0 

L 1 62 

L182W 

12,  80 

• 48 

a 

© 4b 

• 79 

11. 20 

— o 20 

-o  15 

©45 

o 80 

50W 

0 

Lie2W 

LI  83 

13.60 

1.28 

a (2>j> 

.89 

1.58 

12©  60 

lo  40 

1©  08 

o 84 

lo  50 

50W 

0 

L 1 83 

L195 

13e  00 

.68 

o *;> 

• 00 

e 00 

1 le  40 

c 00 

o 00 

©55 

• 98 

50W 

0 

L 1 95 

L213 

13.  40 

lo  08 

0 SB 

. 97 

12o  60 

lo  40 

lo  08 

o 45 

.80 

SOW 

0 

L213 

L22  5 

14.00 

1 o 68 

i©  id 

• 00 

o 0 0 

1 3o  00 

le  60 

lo  24 

©00 

9 00 

sow 

0 

L225 

L228 

10e  20 

-2®  12 

1 a * 1 

o45 

o 79 

9«  20 

-2o20 

- 1©  70 

o 45 

• 80 

SOW 

0 

L228 

L230 

12,  SO 

.48 

o 

• 45 

• 79 

10.  60 

— © 8© 

-©62 

© 55 

• 98 

50W 

0 

L23© 

L243 

9o00 

-3®  32 

4^0  1 

.71 

le  2b 

6S  40 

-3©  00 

— 2©32 

© 55 

© 98 

50W 

0 

L243 

L285 

9c  60 

-2.72 

lo  toA 

.89 

1 o 3 6 

lie  80 

o 40 

o 3 1 

©84 

la  50 

50W 

« 

L285 

L33  9 

12„00 

— o 32 

-a^A 

lo22 

2o  16 

11b  20 

-©20 

-«  15 

1 © 30 

2®  34 

SOW 

0 

L339 

L616 

13o  20 

• 88 

a 09 

• 4b 

.79 

13s  40 

2o  00 

lo  55 

©55 

,98 

50W 

0 

L616 

L697 

11.60 

-.72 

-a  *«* 

• 89 

1B  58 

1 Oo  60 

-.80 

-©62 

©55 

.98 

50W 

0 

L697 

L729 

13c  30 

lo  48 

1 o 30 

2c  30 

lie  80 

o 40 

• 31 

.45 

,80 

50W 

0 

L729 

GRo  MEAN 

- 12. 32 

WAX  NUMBER 

gRaNB  MEAN 

- 1 1 • 40 

WAX  NUMBER 

TEST  DETERMINATIONS 

• 5 

SB  MEANS 

* lo  50 

WAX  NUMBER 

SB  OF  MEANS 

“ le  29 

WAX  NUMBER 

18  LABS  IN 

GRAND 

MEANS 

AVERAGE 

a 

.57 

WAX  NUMBER 

AVERAGE  SDR  - 

o 56 

WAX  NUMBER 

TOTAL  NUMBER  OP  LABORATORIES  REPORTING  - 18 

Best  values:  J56  12.6  + 2.3  wax  number 

H81  11.5  + 2.0  wax  number 


REPORT  Ne„  62 S 


TAPP I wOeLAeORaJI VE  REFERENCE  PROGRAM 
ANALYSIS  T50-1  TABLE  2 
SURFACE  PICK  STRENGTH,  WAX  NUMBER 

TAPPI  OFF I Cl Ac  TasT  METH0O  .4b9  OS-75,  SURFACE  STRENGTH  OF  PAPER  (WAX  PICK  TEST) 


NOVEMBER  1979 


LAB 

CODE 

F 

MEANS 
J56  H81 

CoGEDIrrIES 
major  minor 

AV(i 
Aa  EOK 

VaR 

PROPERTY- —TEST  INSTRUMENT-  — C0NDITI0NS 

L243 

0 

9©00 

80  40 

-4047 

-e  23 

IqIE 

50  W 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

L285 

* 

9 o60 

llo  80 

— lo  86 

2C  0 3 

1 o j4 

BOW 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

L22  8 

0 

1 Co  20 

90  20 

— 3o  03 

-•37 

a o 0 

sow 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

LI  05 

0 

1 C 08  0 

1 Oo  60 

-lo  69 

• 34 

a ©9 

sow 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

L697 

0 

11,60 

1 Oo  60 

-lo  07 

-•  17 

la  *Lb 

50  W 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

L339 

0 

1 2 © 0 0 

lie  20 

— e .8 

o 0 5 

«£©  Eo 

50  W 

SURF  ACE 

PICK 

STRENGTH, 

WAX 

(TAPPI 

T459 

0S75  ) 

LI  1 5 

0 

1 20  20 

12©  00 

o 28 

e 54 

1»  J7 

SOW 

SURF  ACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

L182W 

0 

ro 

0 

CD 

© 

1 lo  20 

o 2 4 

-,  4o 

o ©0 

BOW 

SURF  ACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T4  59 

0S75  ) 

L230 

0 

1 2©  30 

10,60 

-•  13 

-o  92 

Q 

50W 

SURF ACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

LI  9 5 

0 

13©00 

1 lo  40 

. 33 

— o 4 3 

o*9 

SOW 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

LI  22 

0 

13©  0 0 

1 Oo  60 

oOd 

- lo  05 

© * 9 

5©W 

SURFACE 

PICK 

STRENGTH, 

WAX 

(TAPPI 

T459 

0S75  ) 

L616 

0 

13©  2 0 

130  40 

1 o 94 

lo  00 

o q9 

sow 

SURF  ACE 

PICE 

STRENGTH, 

WAX 

(TAFPI 

T459 

0S75  ) 

LI  58 

0 

13o20 

1 lo  60 

,81 

-o  40 

o o 9 

sow 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

L213 

0 

13©40 

12o  30 

1 o 72 

• 41 

9 05 

sow 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAPPI 

T459 

0S75  ) 

LI  62 

0 

13,60 

12©  20 

le  bO 

-.19 

o od 

50  W 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

LI  83 

0 

13o60 

120  30 

1.  87 

.28 

lo=>4 

SOW 

SURFACE 

PICK 

STRENGTH, 

WAX 

(TAFPI 

T459 

0S75  ) 

L729 

0 

13.80 

1 lo  80 

lo  40 

-.62 

1 o oa 

50W 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

L225 

0 

14o00 

13©  00 

2c  31 

. 18 

a U 0 

50  W 

SURFACE 

PICK 

STRENGTH, 

WAX 

( TAFPI 

T459 

0S75  ) 

GMEANS : 

12  ©32  11.40 

95%  ELLIPSE: 

3,  12 

2.  01 

lo  JO 
WAA'ti 

GAMMA  - 39  BEGREES 

55 


WAX  NUMBER 


SURFACE  PICK  STRENGTH , WAX 

SAMPLE  J56  = 12.3  WAX  NUMBER  SAMPLE  H8i  = 11 


WAX  NUMBER 

I L 


CD 


LD 


CO 


C\J 


00 


Q_ 

21 

CT 

CO 


+ . X . « N0T  IN  GRAND  MEANS 
ANALYSIS  T50-1 


* 


© 


© 


©O 


© 


© 


© 


© 


-©- 


o 


CD- 


OO 


r~- 


© 


© © 


© 


©© 


© 


© 


SAMPLE  J56 


“i 1 1 — 1 1 — 1 — 

8 9 10  11  12  13 

WAX  NUMBER 


— i — 

17 


14 


15 


16 


18 


56 
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TA PPI  COLLA30RAT1  VE  REFERENCE  PROGRAM 
ANacYSI  S T91-1  TABLE  1 
CONCUkA  MEDIUM  TEST,  NEWTCNS(CMT) 

TAPPI  OFF! C*sd  TEST  METHOD  T809  OS-71,  FLAT  CRUSH  OF  CORRUGATING  MEDIUM 


NOVEMBER  1979 


LAB 

CODE 

SAMPLE 

Z09 

MEAN 

CORRUGATING  medium 
132  GEAMS  P M SgUaEE  METEM 

DEV  N0 DEV  SDR  Ms SDk 

SAMPLE 

214 

MEAN 

CORRUGATING  MEDIUM 
125  GRAMS  PER  SQUARE  METER 
DEV  N©  DEV  SDR 

R,  SDR 

TEST 

VAR 

D,  - 10 

F LAB 

LI  82 

23  6 o 

“0o 

~0 

1 la 

a 94 

514© 

19, 

©75 

21© 

Is  47 

9 IN 

O 

L 1 82 

Lies 

23  lo 

140 

9 OO 

Ida 

1©31 

5340 

40o 

1©  56 

18© 

la  23 

9 1 A 

6 

LI  85 

L21  8 

2490 

12a 

036 

14a 

la  21 

27  4o 

”20o 

-o  79 

12© 

©82 

9 1 A 

0 

L218 

L242 

1 86  o 

-S0o 

15o 

1.  15 

2520 

-43© 

1©  67 

10© 

©71 

91G 

0 

L242 

L26  9 

24  3c 

6© 

® 50 

10, 

.87 

291© 

-30 

-o  13 

14, 

©96 

9 1 P 

0 

L269 

L280 

27  2© 

35a 

lo  oo 

15a 

1©  12 

336© 

41, 

lo  63 

9© 

©62 

9 IN 

0 

L280 

L31  3 

204o 

-33o 

— i 9 3 J 

So 

© 67 

2540 

-40© 

1©  5 8 

10© 

« 7 1 

91L 

0 

L313 

L329 

234© 

-2. 

•»  1 ^ 

9c 

,79 

261© 

-13© 

— o 53 

16© 

1,06 

9 IP 

0 

L3  29 

L394 

227o 

-10o 

12© 

1©  02 

280© 

"14© 

— o 56 

14© 

q 96 

9 IP 

0 

L394 

L621 

229a 

“8o 

17o 

1©  40 

299o 

4o 

o 18 

21, 

1,43 

9 IP 

0 

L621 

L622 

2380 

lo 

OMU 

11a 

.92 

3 It© 

15© 

o 60 

8© 

.53 

9 IN 

e 

L622 

L65  0 

25  3o 

1 6o 

o 7o 

7 o 

ool 

310© 

160 

o 62 

21© 

lo  47 

9 IN 

0 

L650 

L666 

2420 

6o 

© 

11, 

© 91 

298© 

3, 

o 12 

16© 

1 o 07 

9 IS 

0 

L666 

L733 

250a 

13» 

© 

1 2© 

1©  02 

290o 

-5© 

-o  20 

14© 

©96 

91P 

0 

L733 

GR0  MEAN  * 237o  N< CMT > 

SD  MEANS  - 2 1 o N(  CMT ) 

AVEMaGe  * 12© 

GS0  MEAN  • 55025  POUNDS 

TOTAL  NUMBER  dF  LABeRATdEIES  REPORTING  - 

Best  values:  Z09  240  + 40  newtons 

UMAND  mean 
OP  MEANS 
N ( CMT ) 
GRAND  mean 
14 

- 29  50 

- 25© 

■ 66© 21 

N<  CMT) 

N( CMT) 

AVERAGE 

POUNDS 

SDR  ■ 

TEST  DETERMINATIONS  » 10 

14  LABS  IN  GRAND  MEANS 
15©  N(CMT) 

Z14  290  + 40  newtons 
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TAPPI  cdLLsDdRATI VE  REFERENCE  PROGRAM 
ANALYSIS  T91-1  TABLE  2 
GONCORa  MEDIUM  TEST,  NEWTONS!  CMT) 

TAPPI  OFFICIaa  TEST  METaOd  TS09  »s-71,  FLAT  CRUSH  OF  CORRUGATING  MEDIUM 


NOVEMBER  1979 


LAB 

CODE 

F 

MEANS 

2C9  Z 1 4 

C O 6 xLl>  a.  W zi  x t,  S 
iAJdi  ilNOfi 

AVG 
M©  SDM 

VAk 

PROPERTY- 

TEST  INSTRUMENT- 

--CONDITIONS 

L24  2 

0 

186© 

252o 

-65© 

1 5© 

© *5 

91G 

FLAT 

CkLSH 

STRENGTH, 

C0NC0RA, 

GAYD0N  FLAT 

CRUSH 

L313 

0 

204© 

254© 

•Old# 

1© 

© 6 9 

91L 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA. 

LIBERTY 

L394 

0 

227© 

280© 

-17© 

-1© 

©99 

9 1 P 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDE  4 

DAUCH 

L621 

0 

229a 

299, 

"2© 

9© 

1©  4 5 

91P 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA. 

TMI/HINDE  A 

DAUCH 

L329 

0 

234o 

281© 

-12, 

-6© 

© 9 5 

91 P 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDE  & 

DAUCH 

L182 

0 

236© 

314© 

1 6© 

12. 

1 © aO 

91  N 

FLAT 

CRUSH 

STRENGTH, 

C0NC0FA, 

TMI/HINDE  A 

DAUCH 

L622 

0 

238© 

310© 

15© 

8© 

©75 

91  W 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDE  4 

DAUCH 

L666 

0 

242o 

29  8© 

6o 

-2. 

©99 

915 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TflYO  SEIEI  (METHOD 

L269 

o 

243© 

2910 

2© 

-7© 

©91 

91  P 

FLAT- 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDE  A 

DAUCH 

L218 

0 

249, 

274© 

•8© 

-m2. 

1 © G 2 

91a 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

INSTRON 

L733 

0 

250, 

290© 

4© 

— 1 5© 

a 9 9 

91 P 

FLAT 

CRUSH 

STRENGTH, 

C6NC0KA, 

TMI/HINDE  4 

DAUCH 

LI  8 5 

0 

251a 

334© 

4 Go 

14, 

1©  A 7 

91  A 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

INSTRON 

L650 

0 

253© 

3 1 Oo 

22© 

-3. 

1 © G 4 

91N 

FLAT 

CRUSH 

STRENGTH, 

CONCUR A, 

TMI/HINDE  4 

DAUCH 

L28  0 

O 

272. 

536o 

54© 

-2. 

»o7 

91N 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDE  4 

DAUCH 

GMEANS: 

237o 

95* 

295o 

ELLIPSE: 

91© 

51. 

l©uG 

WlaJl 

GAMMA  * 51  DEGREES 

57 


POUNDS 


C0NC0RR  ( CMT  ) 


LD 

OO 


O 

OO 


LD 

O' 


O 

r- 


LD 

CD 


O 

CD 


LD 

LD 


O 

LD 


LD 


SAMPLE  Z09  = 237.  N(CMT) 

SAMPLE  Z09  = 53.3  POUNDS 


CJ 


o 

oo 

CD 


o 

CD 

CO 


o 

■'tf- 

co 


o 

CNJ 

CD 


o 

o 

CO 


o 

oo 

CNJ 


o 

CD- 

CNJ 


o 

"3-  ■ 

CNJ 


O 

CNJ 

CNJ 


JL 


_L 


JL 


SAMPLE  Z 1 4 = 295.  N(CMT) 

SAMPLE  Z 1 4 = 66.2  POUNDS 
j i i i 


^ + .X.#  NOT  IN  GRAND  MEANS 

ANALYSIS  T91-1 


CL 

CO 


O 


© 


© 


© 


© © 


© 


© 


© 


© 


© 


© 


© 


SRMPLE  Z09 


140  160  180  200  220  240  260  280  300  320  340 

NCCMT) 

35  40  45  50  55  60  65  70  75 

POUNDS 


58 


REPAST  N6e  o2S  TAPPI  wuLL< tiodRATIVE  REFERENCE  PR0QRAM  NOVEMBER  1979 

ANALYSIS  T9o-1  TABLE  1 

A*NU  CRUSH  t G<2MPRc.5SiaN  RE&ISTANCE  0F  PAPERBOARD  ) 

TAPE!  OFFICIAL  TEST  METHOD  T818  0S-76 


SAMPLE 

COxL^iU^^A.*.  IMG 

MEDIUM 

SAMPLE 

LINER 

TEST 

D©  " 10 

LAB 

Z12 

132  G^ukolzi  Pb.iL  Miix-aii 

26  1 

194  GRAMS 

PER  SQUARE  METER 

CADE 

MEAN 

DEV 

No  V 

SDE 

Ra  SDR 

MEAN 

DEV 

No  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

LI  07 

1 720 

" lo 

**0^7 

llo 

lo  0 7 

S 2 8© 

-180 

-o  45 

lOo 

,50 

96P 

0 

L 1 07 

LI  1 4 

1 8 So 

llo 

o -*o 

l2e 

lo  14 

s24o 

-22o 

-o  54 

140 

,68 

96P 

6 

LI  14 

LI  22 

ISOo 

-23« 

•l8i/ 

22. 

2e  09 

S26o 

-20o 

-c  5 1 

30© 

lo  43 

96P 

o 

L 122 

LI  24 

169o 

15o 

0 / o 

12o 

la  1 1 

383c 

37o 

o 93 

33o 

lo  58 

96P 

e 

L 1 24 

LI  26 

1 Otio 

-5. 

— 0 AiO 

llo 

la  00 

34  9o 

3o 

o 07 

15o 

,73 

96P 

0 

LI  26 

LI  41 

1680 

150 

0 7 j 

1 So 

lo  20 

3 53 o 

7o 

o 17 

28o 

lo  33 

96P 

0 

L14  1 

LI  57 

lo  1 O 

-13» 

-©  tJ  3 

llo 

lo  00 

304o 

-420 

— 1c  05 

15© 

,72 

96P 

0 

LI  57 

LI  82 

184c 

llo 

llo 

a S 8 

560o 

340 

c 86 

20© 

o 96 

96N 

0 

L 1 82 

LI  9 1 

204o 

30o 

A © 

llo 

lo  Oo 

41  10 

65o 

lo  65 

llo 

o 50 

96P 

0 

L 1 9 1 

L21  8 

1730 

'■  1 o 

-0  U 

6o 

o 36 

312c 

-34. 

-o  86 

14  © 

o 66 

961 

0 

L2  1 8 

L234 

153o 

-20o 

*/  A 

1 Og 

lo  51 

272o 

-74o 

- lo  87 

48© 

2«  31 

96P 

0 

L234 

L237 

lo6o 

-a. 

70 

0 6 2 

s 7 2o 

26  o 

o 67 

26o 

lo  26 

96P 

0 

L237 

L24  2 

1940 

20o 

lo  m2 

6o 

o 58 

373c 

27© 

o 69 

llo 

o 51 

96G 

0 

L242 

L243 

1850 

Ho 

10o 

o 96 

s62o 

36o 

o 92 

11c 

,54 

96P 

0 

L243 

L303 

18  lo 

8o 

Q+O 

28  o 

2o  6 1 

3 59c 

140 

o 34 

15© 

©70 

96N 

0 

L303 

L305 

1 380 

-16o 

“0  O <0 

1 6g 

lo  50 

35  9© 

1 3o 

o 32 

40o 

lo  90 

96P 

0 

L305 

L329 

198o 

25o 

lo  2q 

7© 

o 65 

560o 

340 

o 86 

6, 

o 27 

96P 

0 

L329 

L333 

lo60 

-70 

-0  3a 

12o 

la  14 

3210 

-25o 

-o  63 

34  o 

1 o 63 

96P 

0 

L333 

L336 

IsSe 

-190 

-o 

6. 

o 55 

S53o 

7 o 

o 19 

26  o 

lo  26 

96P 

e 

L336 

L350 

1 d7o 

130 

o o 7 

10a 

a 89 

36  1 o 

350 

©88 

23© 

1.  1 1 

96P 

e 

L350 

L393 

173e 

“ lo 

"o 

Be 

o 75 

35  1 o 

5. 

o 13 

17e 

o 83 

96P 

0 

L393 

L553 

197o 

230 

1 e 1 o 

llo 

lo  07 

357o 

llo 

o28 

23© 

lc  12 

96P 

0 

L553 

L562 

1490 

-25. 

-1©  2o 

1 So 

1 o s 7 

29  0o 

-55© 

- lo  40 

23© 

lo09 

96P 

0 

L562 

L57  0 

1 34o 

-390 

- 1©  br  O 

6o 

o 58 

3 C 6o 

-39© 

-o99 

16© 

o 77 

96P 

0 

L570 

L580 

225o 

520 

2o  DO 

1 2o 

lo  14 

412c 

660 

lo  67 

9o 

.42 

96P 

* 

L580 

L603 

17  lo 

-2a 

•©12 

So 

o 88 

4t  lo 

55c 

lo  39 

27o 

lo  30 

96P 

0 

L603 

L610 

185© 

llo 

0 JO 

So 

o 88 

370o 

24o 

o 6 1 

16o 

o 74 

96P 

0 

L610 

L617 

172o 

-20 

-O  0^ 

9c 

a 88 

327  o 

-19o 

-o48 

16© 

.78 

96P 

6 

L617 

L621 

lo9o 

-4. 

»©21 

So 

e a 4 

376o 

30  o 

o 76 

30  o 

lo  46 

96P 

0 

L621 

L623 

1 80o 

6. 

0^1 

8g 

o 76 

363o 

18e 

,44 

8o 

o 40 

96P 

0 

L623 

L625 

1230 

-50o 

-2a 

lUg 

lo  52 

24  So 

— 1 02o 

-2o59 

17o 

o 30 

96P 

* 

L6  25 

L64  9 

189o 

160 

© ow 

7 o 

0 65 

356o 

10o 

o 25 

20  o 

.94 

96P 

0 

L649 

L650 

1 74o 

lo 

© 0 

7© 

C 06 

s58o 

12o 

o 31 

170 

o 79 

96N 

0 

L650 

1663 

16  1 o 

-130 

“St-3 

Sc 

o 60 

c&4o 

-620 

- lo  56 

29© 

1 o 37 

96P 

0 

L663 

L676 

1 7 5© 

lo 

o wo 

8o 

a 72 

S46o 

Oo 

o 01 

25© 

1 o 22 

96P 

0 

L676 

L686 

173o 

— lo 

°Ol/d 

1 S© 

1.22 

57  lo 

225© 

5o  69 

17© 

©80 

96P 

* 

L686 

L703 

15  4c 

-20» 

°lo^J 

9© 

0 88 

2 S7o 

-580 

- lo  47 

12© 

o 57 

96  J 

0 

L703 

GRo  MEAN 

- 174c 

NEWTONS 

L2AND  mean 

* 3<*6© 

NEWT0NS 

TEST  DETERMINATI0NS 

* 10 

SD  MEANS 

■ 2 0o 

NEWTeNs 

oJ  OF  MEANS 

* 4 Oo 

NEWT0NS 

36  LABS  IN 

GRAND 

MEANS 

AM  iLhta.Gk.  * 

llo 

newtens 

AVERAGE  SDR  - 

21© 

NEWT0NS 

GRC  MEAN 

* 39o  0 2 

POUNDS 

gEsNd  mean 

■ 77 o 74 

P8UNDS 

TOTAL  NUMBER  OF  LABORATORIES  aafOaTING  - S7 


Best  values: 

Z12 

170 

+ 

30  newtons 

E61 

350 

+ 

60  newtons 

59 
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IaPPI  oOrLagOSATI VE  REFERENCE  PROGRAM 
ANALYSIS  T96-1  TABLE  2 

R.NG  CRUSH  ( oGRPAfcoSlOlM  RESISTANCE  OF  PAPERB0ASD  ) 
TAPP  I OFFICIAL  TEST  METHOD  1818  0S-76 


LA3 

MEANS 

GdOvLiJj. 

AVG 

CODE 

F 

Z 12 

E61 

liA  J 32 

k®  ®JI 

VaR 

PROPERTY- 

--TEST  INSTRUMENT C0NDITI0N3 

Lb  25 

« 

1230 

24  3® 

-1  140 

6© 

1 0 i 6 

96P 

RING 

CRGSU, 

TMI/HINDE 

& 

BAUCH 

L570 

0 

134, 

306® 

-32© 

2l« 

® D 5 

9oP 

RING 

CRUSH, 

TNI/HINDE 

4 

DAUCH 

L56  2 

0 

149* 

290® 

•O  1 o 

1 e 

A O A A 

96  P 

RING 

CRUSH. 

TMI/HINDE 

& 

DAUCH 

Li  2 2 

e 

150® 

32  6o 

-26© 

1 6© 

la  7 O 

96P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L234 

0 

153® 

272® 

— 76© 

-11® 

1®  9l 

9oP 

RING 

crush. 

TMI/HINDE 

4 

DAUCH 

1.7  C 3 

0 

1 54o 

287® 

-o  1© 

-6© 

o 73 

9oJ 

RING 

CRUSH, 

1NSTR0N 

1336 

0 

155® 

353c 

" 1 o 

a0® 

09G 

96P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L3C5 

0 

158® 

359® 

6© 

20o 

1®  70 

96  P 

RING 

CRUSH, 

TNI/HINDE 

4 

DAUCH 

L663 

0 

161® 

284c 

-02© 

— 1 A® 

A®  i 1 

96P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCB 

LI  37 

0 

161® 

304c 

-46© 

-4. 

®DO 

96  P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L237 

0 

166® 

372® 

2 1 © 

17. 

®94 

9oP 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L333 

0 

166® 

32  1® 

-2o0 

-3c 

A®  d9 

96P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L 1 26 

0 

168o 

349® 

1 o 

Do 

o bo 

9oP 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

Lb  2 1 

0 

169o 

37  6o 

2o© 

.1  6 © 

As  i o 

9oP 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L603 

0 

171® 

40  1® 

66© 

24© 

1®  09 

9oP 

RING 

Crush, 

TMI/HINDE 

4 

DAUCH 

L61  7 

0 

1720 

327o 

— 1 6© 

-Oo 

e o3 

9oP 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

LI  07 

0 

172® 

32  8® 

-17© 

-6© 

.79 

9oP 

RING 

CRU  SH, 

TMI/HINDE 

4 

DAUCH 

L6  86 

« 

173o 

571® 

20  7© 

69© 

A ® 0 A 

9oP 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L393 

0 

173. 

35  lo 

4© 

3* 

o 7 9 

96P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L21  8 

0 

173® 

312o 

-320 

-A  2© 

® D A 

90 1 

RING 

CRUSH, 

INSTR0N 

L650 

0 

174® 

35  8® 

1 2© 

4© 

o 73 

96N 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L676 

0 

175® 

346® 

1 0 

- A • 

©*7 

96P 

RING 

CRUSH, 

TNI/HINDE 

4 

DAUCH 

L623 

0 

180. 

3630 

19© 

1 © 

© 66 

96  P 

RING 

CRUSH, 

TMI/HINDE 

4 

DAUCH 

L3  03 

0 

ieio 

359o 

1 Oq 

-2© 

1 © 66 
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